SPECI FI CATI ON METAL BASE CI RCU T BOARD TECHNI CAL
FI ELD [ 0001] The present invention relates to netal
base circuit boards. BACKGROUND ART [ 0002]
Conventionally, liquid crystal display devices have
been used in various fielels, and are used especially
often in the electronics industry such as in persona
conputers and tel evisi ofy§crfsc@icgh crystal displ ay
devices that enploy a direct-type backlight system
have backlights arranged on the rear surface of the
liquid crystal panel. whil 0 t | oy an
edge-type confi guMET@Fr ngéﬂﬁ&gﬁ E&ﬁﬁﬂéd froma
light source into a light guide panel and enmit the
transported light fromthe front surface of the |ight
gui de panel through a prismsheet or the |ike, thereby
i | reoRNBtATEELDEe entire rear surface of the liquid
crystal panel. [0003] The light sources of backlights
often consist of small fluorescent tubes known as
[0001] CCFL' s (Tt pigsechinpvvien mlaiestessehitase diepl bes¥dst ED' s ( Li ght
-Emtting D ode). However, in recent years, concern
for the environnent has led to w der usage of
baBACKGRIOUNI2MREG LED |ight sources instead of
CCFL's, which contain nercury. [0004] Additionally,

there is a demand_to make, |iquid crystal display . .

9002] dovi ces CogYm DA OGRS SR AevErn oy eg® P Friges felds
| afgearfiRAkidelifg, ddkn i Bhectrbhied IREQES sudnhe rfpekdndl chipelers
to supply as nuch light as possible to the liquid

cr gt televigionst | biggid ciyistabdigrizy egicestihat empley ja firg@-typgdacklight
ampunt, Qe bd Al | rONDAGKbI Al Guid bysthiSanel, whil
nedes st al}ailre %ag%%&séaﬁ%?%eg%tq iﬂ]\i/eergamlﬁse not onﬁl/ 0 Stt gmi 'i“g{,]hlte
e Ntiokettlatferrpioy lafr Bl @; typrtdon fidsarioo idireet figte etnétbd|tiogiw lighTérairce

use of light reflecti sheet s .i. 0 n,as a.nea .

f ofnt e aligHh BET FREL Y EIae GroReiEn B PR o Bt s O edent
PaL @Rt pdAACHITREH a Bism SHRENGE PHelliRE) Mhekdby iliud@nddink eaeltire rear surface
circui? boards for nmounting the LED packages used in

di pitbe lipadfyitgerelhave not had a function of

[ooo3) " ef l ect ifg li%l%%gg%tes%plgaéﬁ%ﬁtsloiftglhéongiﬁfolf &0l ABrSHaeLBesWRb SN as

applied to rinte rcurt boards after. nmounting
L EDCFpaCkigeshdda Flopearntlempser [tERS(Light Bydtiog Digvey . However,

DI SCLOSURE OF THE, | NVENTI ON Pr.obl 1.0 be Solv .
e FIROCHET o OUBE ] FRNETR™ PREaR~ ESCUREnT T P bgving

cunent

Pr @bb&phiishurklddstdal 8f CCRIfsSRASEh doRtatr@erdutpber  of steps
in the producti on process and necessary Parts makes
[0004] t he pr OMiqiqglﬁll)bﬂ@@é%%demand to make Jiquid crystal display devices for

televisions larger, and this requires large quantities of light. Therefore, there is a need
to supply as.much light as possible to the liquid crystal portions. In order to thus
maximize the amount of light supplied from backlights, it is necessary to make effective
use not only of the light emitted from LED’s, but also of reflected light. The use of light
reflecting sheets is common as a means for making effective use of such reflected light
(see Patent Document 1).  Conventionally, the printed circuit boards for mounting the
LED packages used in direct backlights have not had a function of ‘reﬂecting light, and so
light reflecting sheets were applied to the printed circuit boards after mounting LED

packages in order to use them in backlights.



[0005]

[0006]

[0007]

[0008]

[0009]

[0010

—

[0011]

bot her sonme and i nconveni ent. [0006] On the other hand,
a nethod of obtaining nore highly reflective Iight by
plating the circuit portions with silver, which is a
highly reflective netal, jhas al so been conventionally
used. However, the technlques for plating with silver
which is a highly reflective netal carry a
substantial risk of causing ion mgration when used
(]l_;)gc\mlspﬁ &1 ARPINGN by Ni gh humi dity/ high
tenperature enV|ronnen s t hus reducing the
reliability of the |nsulation. Pat ent Docunent 1. JP
200l B0BR1eA 0P e Thventiblier words, the purpose of the
present_invention is to offer a netal base cir

board R&vpYRy Feier Dsim A de] HRREm Rty AGRSF iy iy
agidie éxﬂ'?h oadzﬁorwaéésg A8 n8essaGYPAME Ab kR ARl préduicidriftocess
circ ards which is to nount eIectromc parts.
mdrwssoﬁ@mncswkmvngenthe Probl ens [0008] The present
|nvent|o offers e.circuit bhoard.c l.Si

cir Cﬁ) nhe OﬁlFE(S\E/lI é:amgn dop (5] ?alrrm%xrlorte hla}/\mﬁrtr%ﬁeacﬁveq@{ l&ysﬂlﬁglg
|th1§ tik@ttipBgiohayr silver, \bﬁ“ﬁ:N\EGIMghlﬁh%IdEh\ﬁ: nfetabftiak asd }belemn is
provi ded on at | east the jnsulating |ayer,

AREYHIERRRY MSed- + HeW Y TR AR AP B rrebniigt i hghly

bRAEGL bkl hrrP AbabiBY HilOof Rausily iWnahibla¥ o fvhér\ Sk @3 Mage
| ayers and citcuits alternately provided on a netal

papelied) uv/\]heht kimiditghigh tempefatyrerpriviropmens, dwd resicing theaeligpility

t I.Ns atlng | ayer furthest fromthe netal plate.
[%8]1"0‘3

&8t i onal | y, the present invention offers a
nedak Dbasenci: rgmaot)s-bmarm |layered with a metal plat e

an insul ating er forned on one or_ both urfac
sai d wé‘%%itlf‘erﬁ‘f"é‘is ePﬁrPB?ernEH}etPrﬂs‘aFHE@mW ISR CHFT 3 et gf‘

Ofrciftbshrdl RkHgahd NG, fANRR of RACHA: KB Al ad@ftioA tthé hakRRlof
type fromthe nmetal formng said circuit, wherein

smndemlpmeé piinted gregis hprodedhief is tagppest elediopicpard  a ni ckel
sa| %{Sf&rs"?"‘gﬁh‘e?%bk%ll]ls | ayered over part or all of

copper The nmetal base circuit board
consi stThegreght iblmtialees smetaﬂdiawdmﬁﬂaiafcesrr@flﬁmga tiveit

use of reflect dli ht usi n onI a netal base ¢
O HB " N B I A PR PRPFEGTTANg H o

sh@eeilisd &f 4t @lastMURduldge L&Y s. 1 n other words, a netal
base circuit board having a new function of

r ef | ectiddgionaliytihe preseatiayanfigmotfess a metaliasecrryhbagrd having 2
ﬁ@g}’aﬁﬂl f%@latml%%%ye ln@'i:'?&ltg .l:xl eIrl1ye %9@1&9:??%&91 ate, ate, Wherein

el ectro art3|sota| ects t'he
| awiin filovis proGidad onTzh éeaprtigsiendating lagartfiughestdfdnethe nwetal plate.

e B . 00 R e R S0l P N
Pivith b 8@taChlkte hintinsdRBAELR yaMAdrled b odelor BB Biirfaces of said metal plate,
a circuit formed by metallic foil on said insulating layer, and a metal of a different type
from the metal forming said circuit, wherein said circuit is composed of copper foil, and

a nickel layer or aluminum layer is layered over part or all of said copper foil.

The metal base circuit board consisting of the above structure enables effective
use of reflected light using only a metal base circuit board without the need to apply
light reflecting sheets after mounting LED's. In other words, a metal base circuit board

having a new function of reflecting light in addition to the function of conventional



el ectronic parts. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0013] [Fig. 1] A diagram show ng an exanple of a
netal base circuit board according to Enbodinment 1 of
the present invention. [Fig. 2] A diagram show ng an
exanpl e of a single-layer “fretal base circuit board
according to Enbodi nent 2 of the present invention.

[ FFHnte@&ircﬁit HbAGH VAHSE YhAtht ABHRXRPRHEs BbtaidtedTUl ti - | ayer

netal base circuit board according to Enbodi nent 2 of

t hEffentscofdlrgt Invenfiont i on. [Fig. 4] A diagram showi ng an

exanpl e .of t | L.CUj c ' .
e e A e e e o N

di agtaradiinitafie Amcenadfpdreetiona pieted lcirbidtdbeards waith is to mount

board according to Enbodi ment 4 of the present

i nH8RINSHA Fi g. 6] A di agram showi ng an exanpl e of a

netal base circuit board according to Enbodinment 5 of

the present invention. [Fig. 7] A di agram show ng an

ex BRAFDESCRAF NPT BREPRAWINGS board according to

Enbodi nent 6 of the present invention. Description of

oy RESSNRRGEFuh Lo el By
15ebhliRank agthe bhesa®l¥itionoi Nt portion 21 netal plate
22 insulating layer 23 circuit 24 white film-4- 25
solfieer] jAipgrap shaiBRaEanEs opasnaY By er petlbiss Firgithegrds o
in §&Lla_ﬁr{gr{9 EJH@&CEI%EI(‘IE%? &k pl'e@éﬁ(t% frvention.
[Fig.3] A diagram showing an example of a multi-layer metal base circuit board
accordiné to Embodiment 2 of the present invention.
[Fig.4] A diagram showing an example of a metal base circuit board according to
Embodiment 3 of the present invention.
[Fig.5] A diagram showing an example of a metal base circuit board according to
Embodiment 4 of the present invention.
[Fig. 6] A diagram showing an example of a metal base circuit board according to
Embodiment 5 of the present invention.
[Fig. 7] * A diagram showing an example of a metal base circuit board according to

Embodiment 6 of the present invention.

Description of the Reference Numbers

[0014] 11 metal plate {(metal foil)
12 insulating layer
13 circuit
14 white film

15 LED package

16 solder joint portion
21 metal plate

22 insulating layer

23 circuit

24 white film



33 insulating | ayer (second layer) 34 circuit (first
| ayer) 35 netal colum (filled via) 36 circuit
(second layer) 37 white film 38 solder joint portion
39 LED package 41 netal plate (substrate) 42
insulating layer 43 circuit foil (A) (copper) 44
circuit foil (B) (alum numor nickel) 45 white film
(Pol depoldagiintpprids nmet al base circuit board 47 sol der
jﬁ%i nt E?f)t ign 48 LED el ectrode termnal 49 LED 51
netal plrate f%ubstrat e) 52 insulating |ayer 53

C31r cui tmefabplate( A) (al um num) 54 circuit foil (B)
(copper or _ni ckelzr 55 white film(solder resist) 56
met al  BERNE enitst¥ey d 57 sol der joint portion 58
L&D el actib@dQafetlsBoR@ayerp9 LED 61 netal plate
(substrate) 2 insulating layer 63 circuit foil (A
(M umi aomyt (fstlaygd circuit foil (B) (copper or nickel)
6 net al..pase Cfﬁh&dﬂﬁ&) board 66 sol der joint portion

umn
36 cirenit (second layer)

37 white film

38 solder joint portion

39 LED package

41 metal plate (substrate)

42 insulating layer

43 circuit foil (A) (copper)

44 circuit foil (B) (aluminum or nickel)
45 white film (solder resist)

46 metal base circuit board

47 solder joint portion

48 LED electrode terminal

49 LED

51 metal plate (substrate)

52 insulating layer

53 circuit foil (A) (aluminum)

54 circuit foil (B) (copper or nickel)
55 white film (solder resist)

56 metal base circuit board

57 solder joint portion

58 LED electrode terminal

59 LED

61 metal plate (substrate)

62 insulating layer

63 circuit foil (A) (aluminum)



67 LED electrode termnal 68 LED 71 netal plate
(substrate) 72 insulating layer 73 circuit foil (A
(copper) 74 circuit foil (B) (alum numor nickel) 75
nmetal base circuit board 76 solder joint portion 77
LED el ectrode ternminal 785LED BEST MODES FOR CARRYI NG
QUT THE | NVENTI ON [ 0015] <Expl anation of Term nol ogy>
[ Red | ectdirviit poll (B) [ddPpdr@F Aickd)ef | ectivity” as used in the
present specification is the light incident on the
subt r atreetd bpfegireuithoads t he | i ght absorbed in the
substratge, | the transmtted |ight. The

re? ect as’ﬁgglaj%@[%.gg%ur ed by a nmeasuring device capable
of 67 makiLHp dieasdiytememils i n at | east the 400-800 nm
wav Ieng,Tth range, with a spectrophotoneter equi pped
wi fh an TER egrating sphere. The present inventors used
a 7Bhi maga pldvs @aRBate)M t h an | SR2200 i ntegrating
sphere. This neasuring device is capable of making
meds ur erfendating lkyerhe wavel ength range from 220 nmto

850, nm [ 00 rebel ow, the enbodi nents of the
prgeéent %rﬁl%/léﬁll(‘ggcogﬁgbl be explained with reference

t 07Fi gS.cirduitfoil [H) @lfhinsmbadkayent 1> Fig. 1 is a
schematic vi ew show ng an exanple of a netal base

ci Fui t BEHPEe TEd#i9g t o Enbodi ment 1. The netal

bage ci rudietjoRPgdrebraccor ding to Enbodi ment 1
conprises a netal plate (netal foil) 11, an insulating

| ayér 1Z2Egrlechoddteoumal 13, the nmetal base circuit

[0015]

[0016]

[0017]

bo%d he}“\ﬁidwg a highly reflective white film 14 forned
thereon, and onto which a plurality of LED packages
15 are nounted by neans of solder joint portions 16.

-6-’#0018 Enbodi nent 1 is characterized by the white
fi Biv hXRPRP EPThEGRRYEYG QU5 THE TN VENEONef | ectivity

bei ng preferably at |east 80% for the visible Iight

ragg?laqlgticﬂghog% -~ Further, the reflectivity for
i ght of wavel engt 460 nm (bl ue), 525 nm (green),

anRegagivity]

The term “reflectivity” as used in the present specification is the light incident
on the substrate surface minus the light absorbed in the substrate layer and the
transmitted light. The reflectance is measured by a measuring device capable of
making measurements in at least the 400-800 nm wavelength range, with a
spectrophotometer equipped with an integrating sphere. The present inventors used a
Shimadzu UV-2550, with an ISR2200 integrating sphere. This measuring device is
capable of making measurements in the wavelength range from 220 nm to 850 nm.

Herebelow, the embodiments of the present invention shall be explained with
reference to Figs. 1-7.
<Embodiment 1>

Fig. 1 is a schematic view showing an example of a metal base circuit board
according to Embodiment 1. The metal base circuit board according to Embodiment 1
comprises a metal plate (metal foil) 11, an insulating layer 12 and a circuit 13, the metal
base circuit board having a highly reflective white film 14 formed thereon, and onto

which a plurality of LED packages 15 are mounted by means of solder joint portions 16.



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

nm (red) should preferably be at |east 80% for each.
[0019] The netal base circuit board according to
Enbodi nrent 1 has the structure given above, and
further the insulating |l@gyer 12 has high thernal

di ssipation and withstand voltage characteristics,

the thermal conductivity thereof being 1 - 4 WnK, and
the wEmbstime lwhera@@lzbébm Whtth&lﬂclaﬂ-m@thﬂabg*eféchw the

d the
6?%‘?'9 FEEDs Qrelg b&?ﬁlerasetis ol L?%’d%%?hégf%%?&w decr ease
| Farth&ethb tHiedlO1E foe ﬁght of \emysng‘tfls 46h @ml(Ble)c32A nimggreen), and 620
suppressed. by t he se in tenperature of the
L"EDP%%&]P‘I“M Hﬁfeﬁ‘élé’rbéégf" Ot/ g K€ umul ation of heat in
the ci Métal@%rcgcmﬁﬁmlﬁ§© HefeBiie@t had @lélsGEeting given
nount ed, by dissipating heat enerated fromthe LE

abgm arslGurtioe tl(éLlEDlapas:l@mjéZ ha)highfthermplditsipptienandyethsiand
ar
ﬁ%&%a characaergsg?sbtg ’Ichﬁb r{ag?t%l é:peg])?( l%eér%q 4dW/r|‘rﬁE] dnd the
G@:ﬂ&aq& esltaey betwidn tohdirtihg oruingd ndttirenebifteitt] teingl &V or
ghly reflective white film 14, having a |ight
r?é?qt"éd%riefﬁr@b]ffallfgt"ir%‘i’?atera bri ght backlight having a |ong

oper at piiehel, b li8tréABINGRNuRRORE GNdidRHof thOOE danlie Egpedseuaby
each constituent elenent of the netal base circuit

kmsashlmg th@n@rlmtemyeratt@e ‘Eﬁlhﬁ)‘eﬁ%ﬂ] by deprggsingiiee asppnuntion @ hegt
ta | . ea
he::flrcul Iioal%lz xJ/]% é’le rlfrgﬁtélght( p\?rtcér"l sz Qﬁée }b?rlg Fl atmf h t

[ g“enameﬁ ﬁ:bﬁbheeLHD)hghss)urce @pﬂ:lbpacmd 1%) @qugentl;aﬂo Ithmy'par face 31de of

al um nuym and all oy, .iron a || as st.ainles
shemetal bagegicpil %rgg ‘gl“fﬁl'?%rr %@ﬁlpae%%ﬁﬁ?“@% PO 0[3 queny,
AddbrdjirRA& With thi bifdcBorieai gl pRbieifOwhitd Emtihj Haking s Higtaf

the nmetal plate (metal foil) 11 to be 9 pmor

creBesting funelivg, adoBhheridisht haying afansoperating llf‘ktﬁ’é*s%“ Bt prpriged.
met al Pﬂe?ekgo& rggcthaclmsftlﬁlelng eleHent 6f‘°thegm&5[‘b9§e HLEA R acJ_;JP&’lﬂg

there is no Worry t he netal base circuit board
V\uoIEImbbelmmElshalhmﬂxplemeci mlrdeadt ual use due to a decrease

[ of the netal base circuit board, and
il& Ela ﬁﬁ%i@l’%’@ is 400 pmor less, this is useful for
m ni at W ERSdirRéhe 1 [f&QRé‘ﬂ'letEaﬂ plaelingddl ) L1ay ergrefbrable to use
Enbodinent 1, it is preferable for the thickness of

£ 9EP§TAEE FRRPRITRJOY. algrinuppand alurgaurg B!l asgrell at Epinigtigteel
Z%ergrp 0] h@:%%icdnfiu&ﬂﬁ t hi ckness is 80 pmor greater,
el ectri caﬁl

I nsul at1 on can be secured, and if the
t hi ckneglditiosall(0is prefarabllefesthe &@t@q@aoféhmmﬂ plat¢ Gnsitad fnil) Hlrto
be ?‘gcrgaéet-erva% ’4:0(1’5l nd t %825 ct)hlc nges roli‘ %gt elsé% ]i)late (rlnetal foil) 11
112 9 }.thﬁ lzFEa e theh r&gamrle aa: Woirg tmomgmeiaybaueeﬂtult amld fmnrbetchﬁe

thernnsettin? resin, epoxy. resin phenol g
stshigesier acia] yse dugioydedcrse i the gy 9t e mstal gase circuit board,

and if the thickness is 400 pm or less, this is useful for miniaturization.
[Insulating Layer]

In Embodiment 1, it is preferable for the thickness of the insulating layer 12 to
be 80 pum or greater and 200 pm or less.  If the thickness is 80 pum or greater, electrical
insulation can be secured, and if the thickness is 200 pm or less, adequate heat

dissipation can be achieved, and this also contributes to miniaturization.



may be used. Anpbng these, it is preferable to use
t hose that have as the principle conponents
bi functi onal epoxy resin and pol yaddition type curing
agents, which, while containing inorganic fillers,
have an excell ent bondi ng -6trength wi t'h the netal
plate (metal foil) 11 and the circuit 13 and
[0025] | nS ul at igagiHe E&Qﬁﬁr‘i@ﬂay&r i, Eﬂéﬁn&\é{nﬁg re3indd I%rmhﬁ)yox%@i he tdr iR
pol yaddi'tion type curing agents, it is preferable to
us é\eancbvyung e, qpoxy pekiepbewl rdvat silaneresrcetylierssin, and the like
P05 DL B PERBE L 5 oy R BBl
t heonpumehtabifui@tidraydpoxy tebin bntd puleliariahbype Eﬂxr@dﬂ@emi m&ﬁ while
so that the active hydrogen equival ent weight is
t o contaipipginorgaic éﬂe&ya‘e@e@vaﬂeﬁ bondjig sgRRsB IR K r@%@i’iﬁte
r eﬁh&aﬁ&fj&f‘é{bﬁcﬁe biRud E‘?a&dhﬁsﬁxﬁ‘aﬁgglog% QR4 Qred #27] As
sald epoxy resin, It is preferable to use a relatively
[0026] c h eapl y ﬁasdlqwqiwldﬂelon tylpé arrmgl agerdd, lteqzuxfyrabbsq' wse aglyeinidesor

i d bIS eno C
ot RBPORDaL b G ) eRal opauty i Paer ¥ secure
di geyrsdcRbitlicabin®lectrine ﬁﬁfﬂ)}éﬁl@@&lﬂ&ﬂh@mﬁhg Ayerdit gby&eﬁbﬂa to add
ether pol ypropyl ene gl ycol diglycidyl ether
srroyhat Hleetsie husigeepcTIiyplertteight is Otie higmpithaenopy equivalent
di wegﬁt csme siﬁ&sm QntcfHABE m@@r{eqnsge&kg syl ester.
[ 002 e pol yaddition type curihg agent, it is
[0027] pr ef er amssaﬂ@pwgeem, nte$ la'teﬁexﬁeleyo mdqeaﬂatwelya\?bwlyraawleble

an .d such as ri tetrah C

o PRYTBRL R Rt reheneh Sty Eepdr T igyciay
anbyey; blgﬂ\en(ﬁllsldi@jrdlciyﬂ btBerpiaityehidl d%lycmet dilydr, H@ﬂaﬂydroblsphenol A
anhydr i , a henol , such as phenol novol

[ oewadmm RﬂlVé’F‘l’Py’le“? Bye dighycidy! ﬁﬂi‘ﬁﬁrrkﬁvle’“fyll] vl Flighigidy! ether,
LI 1 ERAN dfrfs fla Al cidpRdsaddi tion type
cu ?ﬁﬁd aéeﬁ?ﬁﬁgﬂzurﬁng catg ys%ﬂﬁ%ybg added. Asa
[0028] curi ng Chtthé g@yaddmonmamrg algers dtis peefeatbjesio sisey welatively cheaply

p r e %&S‘rﬁe arl]-galh p F%.:g & 9ﬂﬁa1£]:¥aal1gdrllde qztlfllx§dr8%1e%q g]ﬁ\‘y{lﬂlc anhydride,

I nh@l.alagaire phiRalitinhydridd, tAekiiyt arhgiicas tkdyl nadicphgyide, or a
|n1dazoleh72 phenyl - 4- et hyl i m dazol e, 2-phenyl
i miPAEwbpych as pheapldipyplag . net hyl i mi dazol e,

(0029 1- benzyl Acg:ﬁiﬁ%ta Y in drﬂ@r%{ﬂr&ﬁe tHe B8R Melaétr%h Bhﬁﬁwpoxy resin and
i m dazol e, - di hydro-I'H pyrol o
be ipzﬁyndcuiazﬁmee cuﬁn@mniya mmesatalmstmaak’y ﬁecieﬁyl At nuging etteyst
I ;,nna{agi%% e lraseiﬁqagafysts i )ﬂré/fera}i)le such as 2—methyl imidazole, 2-undecyl
2, 4midhain, Me}ﬁac{ezyhmmdﬂﬂ:a/ﬂ 2—d1methy1 1rn1dazole 2-methyl-4-methyl imidazole,
|n1dazolyl -s-triazi . ,

ﬁﬁ’elﬁ%olezi nlmﬁi% -y JEERERS 2ROb il

pr pr%@@hs%nefﬂgﬁ inhiBgzofe -8 fle- Ihenquar&,ecn& A&kh QN2 pRerlyNBnidazole,
thernosetting resin constituting the |nsulat|n%WIa yer
12 2Belityelra UG @y bl &) heagimidagelg Qn%\eeylﬁﬁél@fdaweﬁ finjiqazole,
to, b 500 I QRino-6-12"-undecvl
coréeRpar e BT BRI LR SO CE kR ino o rundecy
COmﬁmﬁbﬂﬂQﬁﬂmﬁwﬂﬂﬂﬁmﬂ@ﬂkﬂﬂwh@S@L2t@mwﬂnmﬁndat of ionic
I mpurities unde %

[0030] Itis preferable for e chloride ion concentration in the thermosetting resin

constituting the insulating layer 12 to be 1000 ppm or less, and more preferable for it to

be 500 ppm or less. If the chloride ion concentration in the thermosetting resin



[0031]

[0032]

[0033]

{0034]

[0035]

[0036]

tenperatures or direct voltages and the consequent
reduction of the electrical insulation property can
be suppressed. [0031] [Inorganic Filler] For the
inorganic filler containgd in the insulating layer 12,
it is preferable to use one that is electrically
i nsul ating and has good thermal conductivity; for
eseeppditéon is 1009 ppim or latsuthe maversentefiionitimeriti¢saderdiiahi con
s BPAE B Lok LT B SRt
fprblbeeﬂycﬁ::olbﬁsappteded n the insulating layer 12 to be 50%
vol une or greater and 75% by volunme or less, in
‘HﬁF“Fglﬁﬁlntaln an appropriate fluidity.

Addi ti pgahd Merghtic filfer BSr@fiRabIng irlsPhtidd8yek PO t@HpteRrable to use
filler to contain two types of grain sizes, with

aaretttagis elyriziraily displetingyindagzaod trrmalisprgygtivtyt for 2@mple, gica,
g‘Jah)l(rlmj?l a ungglj[u'p Rlridd gflr.%g Elefcﬁet b&rlorg §1.t1bc%v6rqgﬂhlﬁ<e!n§a Y€ used.

erage grain Size”an I'né part aving a snal
av er age lgﬁraﬂenbﬁlfdrehe agioaat ¢ inopgoicifiligr cotrainedimahe isaddting

type._is use ne becones, nossible t her na
cB¥A i i PY ’%5 UIPHREEESFT B Bk Rtie Of%afuﬂ\ gﬁé? Wmtam
t R pPFoplitte ﬁﬁﬁﬂgs AMRMioRAIyGE §fé§‘é§able3fﬂmé irAdanic @Ner to contain
scale i ke If said anobunt of inorganic filler

Clototterien etpris msﬂomslyamﬂga geinsizegpifgtte?4 npiad Stodbimg| By

condu f
B
a]iitdlrigfa simbll bgeragb %ahwlm@rem pacrknigeh&, wmdnemchtth& is used alone
insulating materi eco Vi.scous

e ST s o ST TRt
dhdditiedaly, the g88n SHABEs nidy @ E@B&dﬂpﬁ&l&h@r damehrni cal
properties or electrical properties wll not arise.

[ 0034] agidiamonptaf ingrsani filley conptainestinf) by tlurters skater tha
t%&nw ﬁﬁﬂ&kﬁ}h 5&.59{; f&fa%u#mog;a%ﬁ bazllhghtetf\athgesgﬁ B8O

pmor [ess, e preferable for ppm
opack%s san Hefobtahed apd diitlisTo0ry vobmean tasathien thejimsutaking material

LBt Tk 3 00 BR3P B

VsQJ thA @1l GvithNBe BOAHAEN Fdbertibsfl detthi@N pbertibBOwill not arise.
el ectrical insulation property can be suppressed.

[ 0035] Afditiopaliyti} is prefarablefprthesodfimpion spncergptip pithe iagrganis
t hfer Fd l:re%b'ﬁ ]%:Fn:l'gr ltssg alﬂs mord ﬁﬁ@fabﬂ rfﬁ@lttg be %%pﬂﬁ)@ lesd Hthe

| ess. thickness of the circuit m or
ga'OQatrrenon cwcénimtmn iothegigorgardd frlkmls-ﬁOQmm orijess, Shﬁmfth@me\mﬂey‘f of
ac Jeved not, make

PR gfqgﬁrinf%%ndgﬁhzsl} Eemr;r:srragﬁr%flo]: ]dlrect c?ta%és ané E1e conthuent

t RUGHIOR S6thé él@ct@faﬁﬁiulatvﬁﬂgtoﬁob@ﬁﬁwbysu}fp&@seﬂhe circuit 13,
it is preferable to use copper, alum num nickel, and
alj%y¥ cont ai ning these. [0036] [Wite Filn] -9-

It is preferable for the thickness of the circuit 13 to be 9 um or greater and 140
pm or less. If the thickness of the circuit 13 is 9 pm or greater, a function as a circuit can
be sufficiently achieved, and if it is 140 um or less, it will not make miniaturization or
more difficult by making the thickness too great. Additionally, for the circuit 13, it is
preferable to use copper, aluminum, nickel, and alloys containing these.

[White Film]



For the white film14, it is preferable for it to have

a reflectivity of 80%or greater in the visible |ight
rergion of 420 to 800 nm Further, for light having

t he wavel engths of 460 nm (blue), 525 nm (green), and
620 nm (red), it is prefer&ble to have a reflectivity

of 80% or greater for each. [0037] For such a

mat er | alFor ﬂhte w'hﬁe 91';1{3{4(9*% @%lrﬁergﬂe K2 téahaWQ h&e@leéﬁrk 6f a0% or greater
resist. white er resist, er ma curab
Whirttle ﬁ&lbld eghtrreglos of 42a td 800 oo ahlrélemﬁnrﬂlghts”@hdg rhemelgtgths

a i nat i WV-t her mal I sol. der
7 ol BRI e sy 0 TRGED. FoBpa S Sy nrpeciviey
pi gm%torgﬁa@aﬂon@ahl n said white sol der resist,
titaniumdioxide is preferable, and armng this rutile
[0037] t ype | s Feptieh pretcailaibiserefapiete uspwhilg jolder teigfe Ang white
ex gcﬁ!ie!r ?J.Hst, §E@m1él g c¥rabfetm§utg 9(9:?1& gélsglaw c%ra%ﬁetvblg{é sblﬁer resist, a
SO I'n conparison to other forns,
detenhbigtiah UNﬂhe)maHMrarb&swhntecsoldmamuasd da:mkb enay be used.
suppr essge 0039] Regardin ni um di oxi
0038 PP S S R Rient G A S B AR g A R f KB

di Qiéfegéﬂ@ﬁncﬁln\ﬁﬁgﬂﬁmumédﬁ@% fA6reQlrefbrifle.| iskRe thEinitadiyPéhas
di oxi de that has been treated in this manner wl

hapeeensstaHiy ie phaipptalygic agion 5 vegk 0 it QBPadsgp fit @l deyms, the
AN S2orhilf of g@&% in d:%ﬁ\?&ﬂegf} ol betsn?]ﬁjég@i n conponent can

be suppresse ona regard to the
[0039] t i t ani urRegirdixg ded tltanmemwxxdec ummdrre p&feaahl;hcfor this tobe dohted with

dur, b|| ty of the ite f ref

£ opiteapchodds Sh e G L e R B o ey

t h@edtdti ih€hif inhiRer {0404 ithotdcRBly i Eftivitt fOrthe stisRéebsddNand so the
sai d solder resist, fromthe standpoint of the

duPetprigratiop of the Fasin GRRPPRENE Gap B FHPPRISTed. ahddfioneyy, witgirpgard o
f olEth'Ba%nﬁ@ﬁ'%xrﬁé fo%tetnp %H:Hl‘lé Marﬁig&ﬂpéf%et Shili f th@wﬁﬁé ﬁiﬁ{ltself

reSISt, an acry resin for t case O a cur ab
t y rds pbfetable &olildeto be 88 W% or greatet ahdh 60 wiihriyi leve df hhg Uhuwf fllan
epoxy r and an acryl resjn far

oos0) SP0RY * 3k e 08 RefRain pGtk B e it e B3 farinePeste o

| S afaBili8f A Rle8vhite @04 el tdmBOG redfor &2 chsd Gf@thermalyi b€ralle type
is a schematic view showi ng one exanple of the sjngle

| ajvbite gldeg pasiet ansay! gestsrion thecase g L&y %@Péer%? VRth SPldﬁ’elteaft
ba§1$d tq:lle E&Mlﬂedh@@&&n%g&?rrgﬁm&aﬂ ag g’lll 12453 me cgswe of E-lr Q}@nbmatlon

nmetal base circuit b of Figure 2 is such that, on
a Wattérmbliserdily whitetsoldearedst is prefeafieng a net al  pl at e

21, ating layer 22, and a circuit 23, a white
li}fiI‘Wa]%’ ﬂ’g% a high reflectivity is formed. As

[0042] Fi gur e Zr“lgsii*@m alBdhe NI TREVE sholnitgy onla ietaenpild dftheRthgleryyebeircuit
provided in such a manner that it covers not only the

i ngeArdef th@sm%\g/lérerzgcmbdmtal£P§Glr%@°ar€ﬁ€?°r%n%‘t&’r%é’@m&ﬁ“2

th %h{llnEtQHJaEe FrduiPboaft keoﬂs tha rﬂ%\@fon a%@@dl bise Badulithoartine
single layer circuit tal base circuit board

ac orohdingg rhetal Bhircdi amendulaging @Yué’récﬁn@y kB ar?ghlf&ri@in 24 having
one or. nore a 26 vvlthh A
1, SN Hin b b
p oF‘F‘}gg‘%%ﬂ“-‘i%‘”%ﬂs ff)ﬂréed .ESEP gt?reﬁ sﬁacg/v %y example, thewhite film g}t/ e
provided in such a manner that it covers not only the insulating layer 22, but also the
entire surface of the circuit 23 or a portion thereof. Additionally, the single layer circuit
metal base circuit board according to Embodiment 2 is used by mounting and joining

one or more LED packages 26 with solder joint portions 25 or the like.



[0043]

[0044]

[0045]

[0046]

-10- [0043] Additionally, the netal base circuit board
according to Enbodinment 2 may be a nmulti-layer circuit
board as shown in figure 3. Figure 3 is a schenmatic

vi ew t hat shows one exaqyle of the nmulti-Iayer

circuit netal base circuit board according to

Enbodi nent 2. The nmulti-layer circuit netal base
circui tAdIdiﬁiandlyah@mtdli bﬁge qirguiﬂwbtstﬁcrmﬁing fo Enabodinprst Zyinay be a
el Sty 0BT b nefe P g PR Oy Fend vl il o
f @femeﬁnpwmhanﬁm@ler @icait neflbas@diftuit Boasdiadortingtto anwmlmmt
film 37 having a_hi reflectivity is formed on the

i hsd h&ﬁuwglalreayéﬁmtgse%ﬂ brge cireit pogrl pecerdingte Fnppramppif2A} a metal
pﬂ)a‘% Srcﬁljt boarcf‘%hizrle g9 Bflﬁal &%\M%h la%@@éﬁmd clil@ulmlél 138 are

may be provided in such a manner that it
cdtﬂemsvmtormm L}ponhe,netah Bkateétl,l ang 15|sa§}rethat33vhltb im 3 kepgingladiigh

el h«lecrtl%ft; 1lél %c{gr%(e:c? orr {he 1 sglatmrg 13 er 5-3 tﬁ )t‘tﬁl st %aséhe cgnetal Bla{e 31.

T Uit
bgaﬁ@rag b @(atr(ple tEHbz(hdé fitle137 rﬁ’ayms padvirfed lirhﬁlt:h ﬂ)fmemﬁ:[‘ that
nore LED packages are_mpunted and j oi ned

st reyers rﬁomrﬁst thﬁwﬁ‘elﬁta}%abgs?ﬁo?utﬁﬁg the ieRlare S‘FE?FT ?félile "“ﬁ?“@%ﬁr% a

3 ﬁB%eJlee el @ay@tfcu@l,upﬁgl@ll balASEuit &.‘Jafcpal&(;rdlagﬁi d
haV| ng a two layer Structure, but the basic structure

i EmBadynerd R isfsoeh that one prrgerg LED Maukageg 39 &re mountay ardjoiped with

0 d di
Esr%ﬁotﬁr oEnQ ?rtlgns;?g or ﬁqe ngh : gl}er el ! ICVI owso Eexa?ng) eoc;‘fwlrr]nn?al Ea%e

f kit b&irm gamwwemu&hrd, Baste mhesuuaﬁmd iatiiilgr ey er
of the nmetal base circuit board. And when used for

LEDCRBRIYBE RUBDRICHTES, it does not deteriorate due
t o thethi BBk 1B dl-@fbdYd 4G diaER EARAIHLH b h@sra’hlé’fh‘%ﬂbctlvﬂy

using the LED as a backlight tor a Iliquid crystal
ddlsepp ayhiefincleing providastaniableast theinsulating lpyey ht themephiase

1t'b @3 b .d% #%g% forelef]j r‘r‘i{nﬁ'{t;%dle hc‘c'éﬁ?rL h‘?&oes Lot@ﬁan&gg

aracteristic o el ng sul pur pose.
[ O@AB thelighiednatt @y tealHD, ﬁm‘l‘lﬁﬁﬂhﬁ‘rh&hmfusmb ﬁieSIJEE)gis @ bhalight for a

Elherleiop ok AERTe it iBe ¥ Gt ek e biteaised

T gBAEHIyNG 108E Ras (ROMRRBRACOS bdddQuilabid for thRYaFpsd. I CUI t

nmetal base circuit board according to Enbodi nent 2,
they arterebplaivieach comppransef thesinglalayes rirpyltanetahase ciequit bpard

t

O Er it SRR GRARRUNR, Sy AR ok
atqmmonempf uhe onlti-laysp pxeau;t notal bhse oiycsuttbha'd eo:b;dnlrgﬂb Fimodiment 2,

gg& der of t di ssi pati on,.. 2 um

b%rfa si rtg oaglg)r &ng Sﬂaygrru:ércﬁ}: rgf:tglr 259 Cér_cult boar according to

Agdbddimmabl y, I f necessary, in order to inprove the
adhesion to the insulating |l ayer, surface treatnents
s[}é%alﬁ?@andbl asting, etching, various plating

proces Srﬁé atl EHRL;& R udih &AL E&[‘%gﬁ%}’cg*%ﬁ 8&%@&&0% BuPH!

on the si o urface to be ed tog the

i mldatanqrgaf thermal dissipation, aluminum, copper, or alloys thereof are preferable.
Additionally, if necessary, in order to improve the adhesion to the insulating layer,
surface treatments such as sandblasting, etching, various plating processes, and coupling
treatment may be carried out on the side of the surface to be bonded to the insulating

layer. Further, it is possible to circuitize the metal plate 31 by utilizing the publicly



[0047]

[0048]

| ayer. Further, it is possible to circuitize the netal
plate 31 by utilizing the publicly known arts

descri bed above. [0047] It is preferable for the

t hi ckness of the netal plate 21 to be 0.013 nmm or
greater, preferably 0.05-mor greater. If the
thickness is greater than 0.013 mm then winkling

Wi o Pds QG Hbelitbl"g handling. Regarding an upper

limt, there are no technical restrictions, but when

t he t hi dkises$erikde for the thviakoess bitbemetial platg 2ktaibt 8.013anadr greater,

circuit b d wwth a untf ed LED used, as backl i ght . .
F oP Tt ey P TS T B St 1o i Men Phnking

t NiwGIkRR S&cuPfurdihan@ing] RdghiGlitigtan Q??érdin‘b@&@i&ﬁe 1@ tehhiRE]
than 4 mm then its use as a neta base circuit board
carrsbictions, bat whpmibe thickpess s 0i5gnm ot legsy i istsiigahfe as p gigag]board with
[l . ; _ et .

o8 S LA RMEE kbt TRy B ARG e OA e

of tHitk@eds pithe mkiahgrchiay@ird Bilomes gheathh mién@mrgrieatiBnise as a metal
prgferab[ 1.5 WnkK Mgfn an LED i s mounted on a

mePEe cEdboprd caniof bagyaingd gt FJ LR F 4%l ati ng | ayer
hawhggﬂmglﬁﬁﬁpnal conductivity of 1 WnK or greater

the heat that is generated fromthe LED |I|ight source

i s ef fi dnérehepel bpseciyauitbpardiageording tedmbgdisat 7 g thegingle

of c&ﬁggt - glf ﬁpma&lg@@ 5 inggﬁi,o’r gﬁ,gtelf, pfeke@ﬁ%.@ﬁmﬁ?e

the I SSI pated exter eat " accurul ati on
I N Whes an LEADispatnagen ot ke cirquitlbird lneiag en insulating layer having

reduced, and the t erature increase of the ED .c

o RSO At f WK of RS e "e1 Gt Pisgr el P s 4o
t eMPRIsaLkL 8 efilishiHandrRBlly Dagiotdddbthe $eak aC6r thithét@bae drb@t
reduction of the'light emtting efficiency of the LED

c ahodsg and ek becagse thadwatindipsnafrdieytemlly hedt prepgriaHesia the

ca | | Q81 DAt e iiGease of th
535,50 B4 R B SR L e
haEDgarebd Keghmallrelfile@tthi segne tinme by makingthl tantpstatign thside the

| ong-|.asti back |ight can r.ovi ded. [ 0049 :
pdara aRartye o B PR s B Pl kal B rhLh ey o0 canbe
VOl sdaN A mBImhiBA df heDHERnEsD &dn belabifevellt NEhae, in

vol tage between the circuit 23 and the netal plate 21

i s camignatign grithghessfees of 2 yhitefibp hpyine phighrefpctiyipbaving a light

t he am . i z . .

LE ef?@%t&%%ﬂggn, é ’Bh%lﬁ gﬁdL E%g—iasén%\:{clpﬁghg L&k ?fowd@'ﬁ.e n an

nount e can be operated stably.

[0049] [ 0050] Asdditenatiya ttdsrpirefbrable rypirave i wighdtdnel viohge|cheradiegistiqgpeh that

22, a resin ysed for circui. boards, .s as no
R PR i ELe B R PR e
selbagdaly 2 Wb grbft@M 1 he wthatp@ibge 0.5 Phbagreitagwhdhen LED is
thermal conductivity and w thstand vol t age

chaoseedrthakiRenbe AP ypedadbove, it is preferable to

use one b S | ol RE; '
foos0] 92, ON© ANAE wGBRLBbRGAR, oREARMNgSayel 12 4 Rlin SR GARKNL

[0051]

Folbo4ri® sidhias kimeslsresid, ithide résinssilicant regin)epyreresi May be sdlasted, but

pr ?rfo%rtﬁt? éta?ndfpglrnt (!)ftobgapninbgethe%3 ’91exF1J11l'Ql gornductivity and withstand voltage
characteristics mentioned above, it is preferable to use one that contains an inorganic
filler, an epoxy resin, and a curing agent for the epoxy resin.

For the thickness of the insulating layer 22, it is preferable for it to be 50 um or

greater, and 400 pm or less, and further preferable that it be 80 um or greater, and 200



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

greater, and 400 pmor less, and further preferable
that it be 80 pmor greater, and 200 -12- mor |ess.
If the thickness is 50 pmor greater, electrica

i nsul ati on can be secure_qnlzii and if the thickness is
400 pmor | ess, adequate heat dissipation can be
achieved, and this contributes to mniaturization.

[ @ﬁ@ﬂqessFoH thedliidmets a6 Hrewigneatey eleeliign! inpelpijorcae piegured, and
obt al.n icly known

R PR S0 b S R T PR B8 LB M B e
t&ﬁﬁmuhbﬁhﬁﬁmhukmnﬁ and blsphenol A alkylene oxi de
added type epoxy resins nmay be used. for the

r easonF B pid epopE Eesied R bR OB b Ry ppep e,
NRiRaGH htﬂalgr%\@ﬂag l?enﬁglebfﬁﬁaht?ﬁe tﬂaﬁ?ﬁ@&lkypﬁ@pﬂeﬁﬂttyﬁesar@

stralgh chain’is preferable. [0053] as an epoxy
r laaqhanqmtaﬂcy&nmrqlp aclded mhwm@sxas pay Beatskrbr Of thepre (05 e
o’i?f'sgn A a%iess rslf’xatlﬁlg r‘—"ﬁlcg) : Be%‘%esﬁ I{Inagllfl grb ¢h I%I‘%g%h g@%e n oI A
t st pRevaiklarti tﬁmﬂﬁuﬁlalgﬁt dnyipes @pfeahier si ns, b| s phenol
type hydrogenated epoxy resin, onpro yl en cO
type e%@i@yasraé‘ﬁ’?f‘y resgl Wi ?‘aw&wﬁaé’ﬁhﬂ aoeter %J‘g“é%rk and

emgesya §t§§éh9chaﬁfﬂf@:la‘&9él§’§ﬁéh}ﬂp belSinsBiifph et e F&@%ymr&%ﬁéhrhsand
the Tike Tray be used, or a plurality these may be

ulsadlemi Actnmwﬁ é;tsplzmol H iposppxygeng bl@}ﬁ&mﬂy\ typerhyelepgennted
ere S ance I
VAL S O R0, B BB e

r qﬁ)kﬁreah,mﬂﬂ pelysulpm&aﬁbdlﬁat dpoxy nasifs lndothiaBite magiexyed, or a
resins, a cure resjn bOd%¥MAth a high electrica

i PRTAIE 9 i MESH M FOBHNASBr mal  conductivity, and a

hi gh h @@Hltfoﬁﬂi Sih 8AEEwifeddla REh AL RbiReke idAQRa forRegasaliva
sai d blsphenol A type epoxy resin, it is nore

¢1€ﬂ’é begstl &y ubing biprhsnd fdxse ep@wﬁsﬂaﬁlemﬁ orjefogtvinatien wish aher
okﬁ ?e§1hs Igb%d ke%ml%gg ﬁﬁ zé iugh El@&r;&lp%l)’iat %%Aﬁhﬁ IMgh thermal

ecrease 1n T
demﬂemay ki z(:]l‘ilQISBéat nkistdxmasartt;e obhgrdi t beconmes a

pol yner_ t a he ons uent .| owerin eat .

resi st é‘ﬁ%%gmé %?ﬁ‘y '88’&}5?‘8 OXY TRy it %H’é%lr ‘i?erat?%%a‘ 1ts epoxy
f @JuivQihiGei gt @DbeB0D 606, berh@\a@uaeda@e if ke epb& eIV A6 naght is 300
wel ght beconmes |arge, it goes fromliquid to solid,

SO i aAsleererre i T C%“Flt%‘u@q@e?%? Iy FrestinatenpiROr R Recm P P er
W{C:)(%_I%m . %rtﬁ@éoﬁseﬁ k dwenif &é\gg}'résgfamer @a%'b@ revented.
conposi h i &

i on cannot "be obtal [ 0056]
pAéeﬂlaoraahiy gheffoltongag pioldpoxg.n re@spided. 0 Ifhlaa/reolacutay eheight/peadyhes
Iorlne conce trat.ion 1t .
P TPt P850 TN o s R i o ARl G gpggfr it
| @ Suralle FBBInSIoANRitb@Elesih BdtEDsiBRtanhSt b‘éldfal%inﬁdl ent for a
nmetal base circuit board can be attained. [0057] It
i s preflidf Bisfeeabledorsaid eaoyupsithg haerftyddyzalie ehlefsxy

r &§1ké?1tratﬁ§1 s GW}JH{]&: 18887 the h}drolyzable chlorine concentration is 600 ppm

or less, a moisture resistance that is sufficient for a metal base circuit board can be
attained.

It is preferable to add a curing agent to said epoxy resin. As a curing agent, it
is preferable to use one or more types from the group comprising aromatic amine based

resins, anhydride based resins, phenol based resins, and dicyandiamide.



is preferable to use one or nore types fromthe group
conprising aromatic am ne based resins, anhydride
based resins, phenol based resins, and di cyandi am de.
-13- [0058] Regarding the anpbunt of said curing agent
to be added, in order to dBtain a sufficient strength
after curing, it is preferable for the anpunt to be 5
[0058] MBSS DOVR%gﬁEﬂiﬁ e amBltk Sfid élﬂﬂg% nfBHR 2Bl InVRGer ¥ obtain a
| ess, and m)r% preferable for "the anbunt to be 10 nass
posufiidens stomgihreéetering ftds B8fernhkedorplor anaynstode 5 massportions or
rel ative 100 Ss portions of esin. 0
BT o R T o o er e B o il R T e
C aﬁorﬁ@nsuﬁ @bat@Sand @8 eask poftfons ar 1644/ lelafiveaaltl @ sk portions of epoxy
I m dazol e conpounds, organic phosphate conpounds,
t effary am nes, and quaternary amoni um and the |ike
0059] & € 9eNnel gk Ma1lSBHsai AR PR8N A culTRE EtAPER bR LisedlBRERed. A
[ ]can be sel etctaég'.S As&ljdla'{‘bl é’ggl f‘y,cur e%ar d)i)gng thesear?Dunteto ®
bea adihgdataly$ti iidazdlk cangropnds oxganid plmgphate dolrgroengts; tagiary amines,
te rafure, so there, | s..no special restriction ut
ORIt bk ap B e BFerfle oot B Bere s o
MagSseRah bd RR& QdaRhaly, @Edding MRafopatth bONEled thik @Sibvary
relative to 100 mass portions of epo_X}/ resin. If 0.01
NRABOTIHIBHP Bie SUTS tefrRexRtEYe, sorthgae is aasiaial 1ftrictipn; i seperally itis
be s foheth SRt sm&REd e 091 WbVt RObL drORS 2Rl 5 hfiSShortidhe Br less,
t hB controﬁﬂo?m t he gegr ee %{‘% (l:uri n%r durai ng t%ém e
marslHtiae toli® mgssprovess epxytresin. ¢ 10l intasdyratichs wf $reattyethene
easy. [ 0060 L.hor ic Filler]. For the inorganjc
£ P obihe LA RR Tl bGPt 195 AT s o
Mahe kB re /RGBS PR ShedSanlutaciuSin@ bidedss bfGRd dit¢uit Bshid @il legome
and has excellent thermal conductivity. For such a
subS¥-ance, silicon oxide, alum num oxide, alum num
o1 N Hhd 98- @RLPN nitride, nagnesium oxide, silicon
Looeo) ni Erél’r e,lc anépt he |like are preferably used, because a
st abl e TFel e inorgraic fillersuhtainediy the iopdating layer?22pamy type may be
obt ai.ned. These fillers n be,use I -
or FPF e e e Renily B 6808 RS An Bl ha iy por
[ 0606k shiRtansabillconRQIgaRintndh bkige, aluadintih Aitkidenbdron tieidend
boron nitride are especially preferaple because thﬁg
havesreshyriderlicnaritedniidcs Wersr Proarly sabicg s agt
us blga'ricaﬂnlsﬁlgtg'% é)%ﬁ%}%r g6 1R08:aRH.OMBleteilkd @an HelusREAOHES Ut 2
possible to keep ‘the dielectric constant of the cured
boginrdliggnef tisem Inhedee keueedoinefrebindilon. when used as a

thermal dissipatian.materi.al faon el i &ahe QL ,
d%5 fifttie Q& especiall
[0961] o ect r onkgésabéaﬁf)@a?lﬁ% er’é’ruglﬂlérgalt?oerﬁh g YT eqieﬁg Y
Wayearatid ReisathephBe b highahermhlnsnhativiyg pddiperally by asing
easily be attained. [00_62%ﬁOFurt he_{)l, in or d:ar to tant of
i mpiereliddrdne RgFORALIY SiPEeRYS PITPIF & hPRPE Al e Fapten
th ﬁqe%ﬁfé@%t)dy low, so these are preferable when used as a thermal dissipation material
for electrical or electronic parts that are used for high frequency waves, since an electrical
insulating property can easily be attained.
[0062] Further, in order to improve handling and fluidity, it is preferable for the aspect
ratio of the grain shape of said inorganic filler to be close to 1. Mixing together coarse

and fine grains is further preferable, since a higher packing is possible than when using

only crushed grains or spherical grains.



[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

ratio of the grain shape of said inorganic filler to
be close to 1. Mxing together coarse and fine grains
is further preferable, since a higher packing is
possi bl e t han when using,,only crushed grains or
spherical grains. -14- [6663] As said inorganic

filler, it is possible to mx and use a plurality of
grai n geeipsofgeoindbersiy is ppssiblede séx apdabsnasplaradityfdf geain groups
grains, with the aim.of i.nproving.the ther

SeRu et reRnd e MR eayR P e i e el
WheAuEoRy sehahdiling aiper. T Fotexdgid, Asien Gate Blakednd fgairdier
and used, it is preferable to use a coarse graine_glt
pYRaered irgerrenTd vatre it SECIREIF 1P WP 2 €036 BRSHPEY g ME R Br
aMrage 1aDGiA06A PRy B@N@%d foinéglﬁﬂk@f)odr@e? 8t 5 |.er ot Rss. Itis
pref erable for %he rati o of the coarse grained powder
aprgfetabie o1 therage el thedaeg@ed povde andthe Ang grained prwder to be
850 5 PLEERE L ERaL, AR Ul B WPRAY°

| Vodirg@b the dntil- dryedt thedifétg i fillep) bed RbRPhaferbidy be50%UwDOEreater by
greater Q%o vol une and 96% or |ess by volune. [0064]

| rloneRnd ©% s keive o appropriate fluidity, it is

pref er ablQef Qtechfin Qg;ﬂtggﬁdté 113 8ity, # BlkQerle BRI composition
inorganic filler to be 70 nmass "portions or greater and
9Btiratsidinergingriglepio bk E&massipeitigns sregraatsr and BHinedss partienstor less
OIela}lgg toqlqg’t‘g’] alrjnoor }:Itl 0? ??:U rrlaosg ct)rngns%gr.ocﬁy eprm% Srlesl:}n %ch thg A ting a cfnt
curing agent or e epry °esin, rand or e prefe abl e
f 2k tHelp&cytresirh) endB@oapsderfitdd foi BikIo bE 80ghaap&@ o g@ker and 90
mass portions or |less. [0065] [Wite Pignent to be
ABEEPOLENE PdeFnsul ati ng Layer] It is preferable to add
afwhiRABImONS e MRl tHDRSiIfhg Wetie pi gment, sel ected
from anong zinc oxide, calcrumcarbonate, titanium

di oxi dat is pieferdbledo acad legshone iypeor mags ef wlyie pigrigat, ¢¢lecigsfrom
of fur L. i NPLOVI . | ecti.vi I
oo R A8 LRI PEbUML bkl B
pWthiieBy) eleffed of fudhanithpriovingite reflebtivity iof thasiehigisacifenit board
Figure 3, by including a white pignent in the

i _Ff’g‘tﬁeé‘fhl?@gl ayer conprising the outernost |ayer

(i nsul af p&idcli@Yef a M SBABREcir LR NEhdwA h FifurEB, By iR iudlng a white
which is furthest fromthe nmetal plate, the effect of

f pismigetrin thepnselptingjaydn eomprisingdihq aptarmpogfayer{msyating laysa@econd
Ciof Gk - | A PRGELe, e 2
L SRRk A G PR R e s PR DL, BB PR
pigtreviapihe rdfloctivith of thammptalitasd drcliebadtied bé arhigeeds t 0 50 %

Y Vs, Wl B e it Serer e BBl St bl o P ol G

bymM@lt WiR-adddd 15 % DY 5004 BB Pke reldiiRab e eftir E&fsfxliaﬁﬂéﬁaﬁ\}er, and
effect of inproving reflectivity can be obtained, and
att 5500 Bieferapds fofhe gypoyns todoe Stte 8l % by golpme-wdit pip bytygime or

d h’[%&glr a%%'fflc?e%[‘é?f%lét op&pqg\rlﬂé r%ﬂecgwiy QH He Elcgaiﬁg'i,e and at 50% by
volume or less, there is no worry that dispersal cannot be carried out during the
operation to form the insulating layer.

Among said white pigments, titanium dioxide (titania) has the highest refractive
index, and it is preferably used for increasing the light reflectivity of the circuit board.

Two types of crystal systems of titanium dioxide are known, anatase type and rutile type,



[0069]

[0070]

[0071]

[0072]

[0073]

operation to formthe insulating |ayer. [0068] Anbng
said white pignents, titaniumdioxide (titania) has
the highest refractive index, and it is preferably
used for increasing the light reflectivity of the
circuit board. Two types-18f crystal systens of
titanium di oxi de are known, anatase type and rutile

ty P& rutitd Eype RUrefbdble b@akidb Rhat Swidikef RioRRhEy REGRR e td excellent
has a weaker photocatal ytic effect due to excel | ent

st ambilityt yAddiémplly, withrdgyrd tofitehiupedjenide, ité rreferable thet the average
di ize
oo BBliGepk b2 Bolt Lk gl Bk he BRI

ef f i ci erroyor@fsailivgiite plghﬁﬁ@,&]inckmﬂl & aadtetialhizt fews poth rmrghs
zinc oxide is a nmateri that has both a hi

r eFSPRETRNSer AfAdigiHea 8 IPRRgHOMRRPer Y 4t ip Riefes a??lyplfssfb Bypsps
SOywhbreitife rPARhRy2RN Ve 8RHpdHAn pAFERY oMRESISte 118 be made high.
reflectivity and heat d|SS|pat|on roperty of the

pl Additiprally,dn mrsesrvalee the lght scajgrinigteffisreatyl of zinp pxideis éabe made

wher atterln AN nc oxide is
AL L H“’fer%’lp fﬁr s 6 Sézr‘*é?g%’ D %‘h ég aver age
g rain s IA?::RhtIcﬂalQelt & pakxitie 1ﬂl‘adtﬂ @8 fieed ) Ous Agheld dfipabiadyl khown
it is possible to add, as needed, various types of
pu bwlar)yaasﬂwch aé@ﬂlaprfeanﬁ aigsuriyas 2 cQipliRg agenk Oth UFRBFE| ng
ai thoQietsudSasth SRER dsMehgAR Abes nBF coRtflivi WiBPHE hith of MRGIréseRr
such as a solvent, as Iong as it does not conflict
wi frfventio. ai m of t he present invention. [0071] Wen
nDd|fy| t he sul.at.i n Li.abi.li
refl ect WI 3 mOJf@ the l?sﬁga Ltjlpgf%h%%htkgﬁ/%ﬁl?ﬂgh&%}gcge E)Ez%hleve
to 1rﬁﬁlkﬁhgt}h§ezr sttis d’.ffettm‘eeo mifiketthestiunsied cfft]riel’igsullaaygl’aya‘ attwo layer
| ayer structure as shown in Fi en maki n
i| NSHHCHS APy BYFigire do Whepapak %?&fﬂ%\?@ﬂg aygr g tgo layer shlure,
pr gf; segre!eéaelewhﬁey ﬁm@ncfnunﬂebaeeh bYucB R anRtaHe @Ltslrlhl)fet* HhdRlating
where the first layer (i'nsulating Iayer first layer)
32 layer (fistjayas) B)in F1g@qe ﬁg beipgpthe mewlageayseqn inqudptipg layer with a high

i nsul.atin I

¢ nE el opdtyaa i deeta B @linpl b1 et AR PGS dafn 104 2
| Niskih@nRtiag laydr svithia highseflatigg Ad}:}iﬁn‘naujr irtorderhto g}ham the
reflectivit ddi tional | in ord t,

gt et e et st Shesp ot gkt o the
Ch@gﬁ%hhhﬁamﬁﬁ Q,gg t hi cknesses of the respective

i nsul ati ng Iayers [0072] [Circuit] The materia
coﬁbﬁmﬁlng the circuit 23 may be al umi num iron,

copper, . f.

t her mal | SS| ef)lg%/ ﬁ%lggé %?}iaﬁcﬁ %% g{ 0 Bgérm%inq{a Blj‘ g&bp‘éﬁ oralloys
t h&teewt, butdin eorprdefaaﬁradyfltbarmﬂdiiﬁsilaiaﬂmahlhwnuurf cqpeeless&tw thereof
in order to i hesi on .to the.insu

AR RIS o ARSI R b LG AT ve St g nPiEhutatng
v alidyOusurbatdaReenf Q808 S8RbIANE, et@BMPldridgs ﬁl&ﬁﬁ%tp'fﬁd’éﬁseﬂayd

be carried out on the side of the surface to be bonded
t 0 coUpding treatment may be carried out on the side of the surface to be bonded to the

insulating layer.

It is preferable for the thickness of the circuit 23 to be 0.005 mm or greater and
0.400 mm or less, and more preferable for the thickness to be 0.03 mm or greater and 0.30
mm or less. If the thickness is 0.005 mm or greater, then a conducting circuit sufficient

for a circuit board for a backlight can be secured, and if the thickness is 0.400 mm or less,



[0074]
[0075]

[0076]

[0077]

[0078}

[0079]

[0080]

insulating layer. [0073] It is preferable for the

t hi ckness of the circuit 23 to be 0.005 mm or greater

and 0.400 mmor less, and nore preferable for the

t hi ckness to be 0.03 nmgr greater and 0.30 nm or

less. If the thickness is 0.005 mmor greater, .then a

conducting circuit sufficient for a circuit board for

ahdraokirplgéms willarigrdn geapnolictudrgiprogess fRefopipg Kyt s

K\ﬂ;uteFl or less, -16- then no problens will arise in
utacturing process for formng the circuit.

[ 0074] 1tfMhrefeabiEidr ile 3@ Tibh 24 fo hixee atrigi eflabiViey Holight bie

white film24 to have a hi %h reflectjvity fork]l |h9tht of
VAFPEEVElREh st R 8 den iR anakn it BPRIBPTIA G ORik e 7 packiightiora
1hPlevie 8t ib PreferdbROtH theRblediOfty @ light AW
?E@gﬁfﬁ%?glﬁ gye evlltlcgr i is pr ef?erlak?I(e For tr?ga
‘E#VIEBUgthfrPM#ZQ@Sp@IghtOWé%fng a wavel engt h from 420 to
800 nm,to be h. 76] |t r I ;
i ni mTIrﬁ IS RIF ﬁrét&g?or e[muq m, Cathilevol% fl‘& Efiegthﬁg o? gvrht HFH 24 for
f1ght hdvhghtwahavmgmgfranmmne Bemgt to bfermﬂamﬂgeatero Bﬁ)ﬂmelnmr teaach of
be 70% or greater. Further, for % %O
WS WRElRgeh Ry B A00REAEE £ 199 ‘P??na“ %3 12 057 fim
aﬁgfeélglg 18:Qn DR K rétlecttvity oPthe vtk 4tObe dolior BR%lef biiE
reflectivity of the white film24 to be 80% or
greatpesferatinigr themflectiyitpfodiedbloer grsaten he reflectivity to
gi Sg(;{(torcreq%l{( ew}ate[fiprg ZZ langg Otk mﬁc?k!‘}ymlxlhgg ﬁ:v%in-rehd iflo a
I @§ih Borfibios tctmtaixnng:opﬁom-mrarbge xasqj) ot tbemeahxh@remes IA% a0 r
ather etting tgesm Ehoto cur bler in or
4Ty Or ?fﬁOS?éﬁ&{ﬁSlfi BRPY FeSUL Y 1‘?5&, e
r@h&ewne@ be LBRIBPfopARYIy, At 8 8RR GHRE ire&h@tled/to date. t he
invention is no restrlctedtothese 0078] As the

whi te @us hreerititepignisat te bp eataired 1 e whée el fsipreferobie tojuse
{I\%il%ggét% g Q l ItemE)rg ob\Rffite J%%r?én?ge?&teg % %Q{WC gg&ee ca@cflum

sel'ecte om anong zi nc Oxide, calcium
C&[‘Hﬂﬂﬁta,ttﬁamltm tiRiid &} i ueh iosg aml:&qmeathtarmd amorgities tdatikrh dioxide is
and_ a t hese,  titanjum di e i preferabl e,
b@&%@ngp%cﬁﬁsbﬁmﬁléfelﬂé%‘t"}t’(/1Slﬂ§f’r ¥ ° ?tﬁlé'f“é%y obt ai nabl e.

[ 0079] rhOhe tiBQuin di Bt elikE ﬁitﬂl?«brﬁ(ﬂlasb&@lldhﬂs&iﬂilﬂyhyiﬂﬁ has
excellent stability soits otocatal ytic action is

vihgkocatalytic actipreis veple 2erbirge ithsrasterighation oftthrresipgymponent will
oﬁ’wﬁﬁ?f%{h&g%\“&slﬁ in ct;ﬁ%&ﬁxn Reusl mcaéésefé il sDit BRI TAk.S Wrth,

tures, is suitable for use. Further,
t fithsininutoxdHeodt d@ HaH atridva surfraeltrestmendymndgarébadras its
reat ne

c}cgtggvgaaqtlglg L}tpggrs%g aésBls%lta:bfé fcnp n Ot % atrg lrgsterl‘ltgtwe%xam}ﬁe of

r @ﬁfrﬁ@e&fﬁaﬁﬁénv QoA g With €iliedn d1@<1c£euﬂfuaﬁﬂmt1{yﬂ&kfmﬂhd the like can
coating with silicon dioxide, alum num hydroxide, and
t PRSIYEke can be given.

It is preferable for the amount of white pigment contained in the white film 24
to be 30% by volume or greater and 70% by volume or less, and more preferably 30% by
volume or greater and 60% by volume or less. If the amount is 30% by volume or
greater, a sufficient reflecting effect can be obtained, and if the amount is 70% by volume
or less, there is no worry that the fluidity during film formation will be decreased and a

uniform film cannot thereby be formed.



[0081]

[0082]

[0083]

[0084]

[0080] It is preferable for the anbunt of white

pi gnent contained in the white film24 to be 30% by

vol une or greater and 70% by vol une or |ess, and nore
preferably 30% by volune or greater and 60% by vol une
or less. If the anmount is-30% by volune or greater, a
sufficient reflecting effect can be obtained, and if
the ano Lmtrthbrswﬁ&@mn%%}m@mm% oh BR%ircdit B fpehéreyfm be
‘worry that th y during filmformation w

d eprce'a:@é tefaretlargl fonypvirticns thaf ¢drmespoad trothe mbentaigypotien for the LED

for ned 26andthL9u9§n1 Further when formng a white film
24P8n %ehe ¢ rean't lertures can be provi ded
bekmmﬂ&tﬁﬂr porti ons t hat correspond to the

nmounting portion for the LED package 26 and the
Wi ring posare bise scppeioyiew shioning e frarple ¢iagiptad bape cigeujf board
SPQ&Bﬁng&o EBYLiHBRAY NG tﬂmeﬁ@m&r@m%@aﬂa SFehdbdiRRRES, a white
circuit board according to Enbodinent 3. In the metal
bagibm &5 lra@mgta highaefteciafity Bnfougkdmariop &, raetwbasteelraﬁh Hoand4ts
havi n | e VI Ly is f al
pa e giPad e e tth i R Erd i o %
( suwappdrptn) a eirlmt i (8)28 Wiahink@ ok ayed), £hd,a phuhity GHLEDS Olate
(A) 43 (cop % and a circuit foil (B) 44 (al um num
or HWPB‘R@PI)C‘ Jola‘ﬁ‘ilj wsoplepiolt perjiorstd” prtie ike- ar e nount ed
and j oi ned, RnePs AR%hd BhilieRRF IH.ORS c19cZ11t@cﬂp(B% ﬁﬁ?alhfnlﬁﬁlm or
[0083] Embodinment 3 has the characteristic that the
ci nigkellanfldd wifiB)film 45 Qra$am1mnf0@ thaverp mﬁeﬂ@ecaw@f arfyigt is
fe ]p}'e?er;tmble &)n t%us tg Qeqa I%%h re?llacrtl(\:f{'gye?f SE)‘glblr %re?a’ter in fhe. Vls%{ie h%ﬁ re§10n
hl glomred iuﬁ@é 80@ Intny Bﬁrﬂ&ﬂ%lﬂlﬁre@faeﬁtt@havle a réﬂa&w%y 8t d0kor greater
g?r regi on nm Further, it is
dighiireing ewmﬂk@g%l qf st 6 t\?? ?%ﬁ g (g5 8Rd P amt(zsd)-
f or | i ghpeRavh Dde B AR Y648 AGbI; toé@goﬁmeﬁt@}*d?amd st hind
(green), and 620 rim(red). [0084] The netal base
Ci Fupthiet the qauldhr@:i@@r Uasrlfghttbermnbbmmm ar@ withgtandveltage

st rcl'lila%att yerl Elcs,atﬂe th r,ma con t1vn¥ Irbqf\l}nﬁytgrlé H@\ﬁmﬁl % the
t herar ai SSIp 6N ah o[t
ch aﬁmaﬁlef \Po&%tﬁgedﬁtwdeh &lefch&fuﬂﬁﬂg cmneh:ﬂtthe/guwratdmfaaeéf metal foil)

bei ng O Wnk to 16 Wi t hst
voP?la@éS b¥ puratier I?f%fe{f‘BW&d‘é’tqr ﬁffai?f F’é‘bﬁhf T‘-’é‘H&“‘i“r?ét e luminous
subgilkAlyRf ARESD i bé@ﬁf)igjessgd)l'))l Iesserl@) tRY te;ln rakiYe Rfe of the LED, by
greater, preferably 2 kV or ‘greater, the reduction
of dedvensing Hienowsnulasiph pidicatin weéﬁDtmekaEEDoe@tnd gecuit board, by

L ERPB e TR e D R BB S felor e o
L Eﬁe&&&h&gﬁrmﬂ’ﬁlﬂﬁerﬁdﬂsmﬂlﬁg Hﬂa@ﬁb the eltgriodi G&isla@,tehﬂh}gby
heat generated fromthe LED |ight source fici rﬁ I Hecti
o CONERG e e 8 gt Gt Ol SR it M5 PRV ng et efecting
f Rt RESN, af B8 bRt dfrdgvhh@ &fm lEpexE&?edQefBeﬁzE la@¥nergistic effect with said
Consequent |y, by nmbining the effect of a circuit
f oicircufti@yil G344 abught hmﬂlght hayingelong opevating lifetime giaybe provided.

00ss] " €LESELdiASht 4>

Figure 5 is a schematic view showing one example of a metal base circuit board
according to Embodiment 4. In the metal base circuit board of Embodiment 4, a white
film 55 having a high reflectivity is formed on top of a metal base circuit board 56

comprising a metal plate (substrate) 51, an insulating layer 52, a circuit foil (A) 53



[0086]

[0G87]

[0088]

[0089]

[0090]
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function, and the effect of a white film45 expected
to have a synergistic effect wwth said circuit foil
(B) 44, a bright backlight having a | ong operating
l'ifetime can be provided,s [0085] <Embodiment 4>
Figure 5 is a schematic VI ‘ew showi ng one exanple of a
nmetal base circuit board according to Enbodi nent 4.
| falupiieurmearala dyaitot (B) é@ﬁceppbbqrrdckelbf amip plgFaditsiat LEDs 29 are

n et Lvity is formed on
%Bung?dagdﬁr%?ea Y5 (gl\ég]%?t?péﬁot% DoAY &ﬁeglgé conprising a
met al  phdbdmesidiag matlea):acﬁahsncahatltltmrlaat ﬂoﬁu ¢A)l5a ydumibdm) and

circuit foil (A)., 53 -18- rglgrrzy ac:erLi% .
Cr g e op e B0 T R R CRB s S ISR or s o
L@@r_e@&hﬁév%f Y @:ﬁier%n@ehi@%ﬁq iSO 618 420 Pk RE800 nm.
portions 57 and the |like. [0086] Egrrbodl ment 4 has the
chathag itég irefeiable tave @ fellegsivity ofi 80 % fop gieaterApr lipht liayingmi num)
foil have a

Wa‘ﬁ’lengt Iog@tol VI(%fue)n})ZE mo(ﬁreglﬂ aglrd g?[glfﬁb%cg for this to

be a refi$ @eietahletfgr thd sud@Good saidycizait el AIBBt(:lii&minum)hjlmVeaten

ght region from 420 nmto 800 n

pP‘é’Pté‘f"%%eem‘t‘%‘“ﬁsé\%Z) gt YL atessyi t i Paﬂfergtg%%?aka rf@aﬁbﬁ of the

f 1 Ta, e l € O 8 1
5 kb i s o b0 R 3

f iwqutem resperfsa vl eyfsmaliafd e isptlicipnt berging strapgth grith gheinsuinting

poi nt average roughness (Rz) of 1.0 m
Byﬁr %E%F{U?%as preferable to nmake the val ue of the

t elinfodinfint Zver age roughness (Rz) smal |, because t he

effects, of conductor loss durin

S F I R N A RN et L S
Sidk&agk o hbdUih&R 5] Mekdhtal Re citc@i 86ar€ SMERRDAFRGYS &fnprises a
[ 0088] <Enbodi nent 5> Figure 6 is a schematic view

sl mgte GHbstratexfippreingflating fawerd?, aiiset fl (A B (alwsmpe), and a
38&8{ ﬂg) n_ngP%g)g%l 'ﬂt an% ‘a Tﬂghtggf @Ds%gﬁﬁ ub&:H Iaxtld joined

boar conp flses’a meta
(&tﬁmktefptrepmﬁanssaanduhsukeatl ng | ayer 62, a CI rcwt foil

or i oRBrmERc e e henfor oo e ibolPh St Rl

] Elgﬂ Rdectiy, SR @ Blprdf&hié foP Midtb 9@5reﬁ@:t1&iﬁ§doft8b‘% ok blefter in the -
Embodi ment 5 has the characteristic that the

nypxé]@]hghtfrgglqm ff‘ﬂ)‘ 4@3m"( t9180hammy rﬁxrth%(slt i§ prqﬁqr&l]e to have a reflectivity
I &f Sb‘%%'i' lgl‘ébt%lyfor I?grﬁgha{v‘in aSNaQEzl%ftg‘%ﬁ 9@6@1131%111&) s m‘h?gl@&\),%nd 620

reflectfvity of r greater in the Visible

rmgl(@d) from 420 nm t o 800 nm Further, it is

prEe erable to have a reflectivity of 80% or greater
PR avi ng a wavel ength of 460 nm (bl ue), 525 nm

( g ree n)Flguaﬂds 8 2B eméticRAdur ﬁd%lng[oﬂgaﬁﬂnpﬁﬁﬂb&dﬂam% cifewit board

according to Embodiment 6. The metal base circuit board of Embodiment 6 shows a
metal base circuit board 75 comprising a metal plate (substrate) 71, an insulating layer 72,
a circuit foil (A) 73 (copper), and a circuit foil (B) 74 (aluminum or nickel), and a plurality
of LEDs 78 are mounted and joined by solder joint portions 76 and the like.

Embodiment 6 has the characteristic that the circuit foil (B) 74 {aluminum or
nickel) has a high reflectivity, and it is preferable for this to be a reflectivity of 80% or

greater in the visible light region from 420 nm to 800 nm. Further, it is preferable to
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Figure 7 is a schematic view show ng one exanple of a
nmetal base circuit board according to Enbodi nent 6.
The netal base circuit board of Enbodi nent 6 shows a
netal base circuit board 75 conprising a netal plate
(substrate) 71, an insul ati®ng | ayer 72, a circuit
foil (A 73 (copper), and a circuit foil (B) 74

( ab i LHB Rty Bk 63084 ea?e@?o lﬁlhlal%ﬂ%ﬂvl{velé?l thlJF D Jég,ﬁre,szs
nount ed and JOI ned def joint portions 76 and the
Ilh@.(gl[eélo,gm]iﬂihrbmttedient 6 has the char acterl stic that
the cir 74 (alum nu

i gh r ertistieled: woh Snpgnr: of S Pt srelt Poed sreoipg e
a Eﬁiﬁbrﬁﬁt&ﬂ\t&ﬁk&‘o@ﬁ-{ 68%1@"@( I&h&ﬁhﬂétailn the visible light
region from420 nmto 800 nm Further, it is

pr BYierlfateSebstR®le a reflectivity of 80%or greater

i (or SonF oSSy MBI Be Riad AL Bl Sy ene

C o ngypreaiipy, @funtifnen aret aathminaselicjr, roktd hmalles}bssteah:c diredikagraving

to 3throuh65h |.ai.ned

o P T O0GET AT ApPaE | STHPAETF Hie of fesubstar
Enbndi, aenhs&78is pméamsq.m f)ICgrreaftéiQn&M@ﬁﬁrf Sl@s. 4flthe Blckness of
61, and 71, copper and opper all oy, alum num and

al theisrRsrrisHL &Y, 6Liang Al lsa??dhlé‘t therR FS@st@,rld§t\@éPr the rigifiey fjthecircuit
ha . .
haP o BRI T RapOARNER! Sl el e MR fles i foo ik,

61 thesigla %idensy for eftebeadnheyles‘b&rqﬁmFm fogmeraigterizagiogl  4-oBcromaly, if

| es he t hi c t he substrate Y T
o e ditknsp of L SRSTRRER ST OhaPa7! 18 T8 AR Ry~ Byeng Higelty can
ri gé sbindairRf, 4nb g iGh 1.0 Hint or IRQ ARG it QefRADERER 2 phabdni@r i t
i nappropriate for actual use, and if the thi ckness 'S
t ofrRigfpgizationt here is a tendency for it to beconme |ess
pr m niaturization. Concretely, if the
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characteristic can be naintained
and the like may be used. Among these, it is preferable to use those that have as the

principal components bifunctional epoxy resin and polyaddition type curing agents,
which, while containing inorganic fillers, have an excellent bonding strength with the
substrate 41, 51, 61, and 71, and the circuit foil (A) 43, 53, 63, and 73, and an excgllent
insulating property, in the cured state.

As the polyaddition type curing agents, it is preferable to use anhydrides or



[0097]

[0098]

[0099]

[0100]

[0101]

[0095] For the insulating layer 42, 52, 62, and 72,
thernosetting resin is normally used, and for the

t hernosetting resin, epoxy resin, phenol resin,
silicone resin, acrylic pgsin, and the |ike nmaybe
used. Anong these, it is preferable to use those that
have as the principal conponents bifunctional epoxy
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[Inorganic Filler]

It is preferable for the inorganic filler contained in the insulating layer 42, 52, 62,
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arbitrarily in order to obtain the desired curing
rate. [0100] It is preferable for the chloride ion
concentration in the thernosetting resin constituting
the insulating |ayer 42, 52, 62 and 72 to be 1000 ppm
or less, and nore preferabdle for it to be 500 ppm or
less. If the chloride ion concentration in the
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Additionally, the insulating layer 42, 52, 62, and 72 may contain white pigment
in order to obtain a higher reflectivity. When using a white pigment for the insulating
layer 42, 52, 62, and 72, zinc oxide and/or titanium dioxide may preferably be used. For
the titanium dioxide, from the standpoint of stability, the rutile type is preferable.

Further, it is more preferable for the surface of the abovementioned white

pigment to be coated with aluminum hydroxide, or aluminum hydroxide and silicon
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vol tages to occur, reducing the electrical insulation
property. If the sodiumion concentration in the
inorganic filler becomes 500 ppmor |ower, then the
novenent of ionic |npurb%|es under high tenperatures
or direct voltages, and the consequent reduction of
the electrical insulation property, can be suppressed.
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used, and it has the function of a covering layer for obtaining a high reflectivity. If the
circuit foil (B) 34, 64 is too thin, there is a tendency for it to become difficult to obtain a
sufficient reflectivity effect, and if it becomes too thick, it becomes unpreferable from the
standpoint of cost versus effect.

Additionally, in cases such as Embodiment 4 or Embodiment 5, in which



It is preferable for the thickness of the circuit foi
(B) 44, 54, 64, and 74 to be 0.01 pmor greater and
400 pmor less. If the thickness of the circuit foi
(B) 44, 54, 64, and 74 is 0.01 pmor greater,
functioning as a circuit ¢&n be sufficiently secured,
and if it is 400 pmor |less, production is possible
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[0116] For said titanium dioxide, it is more preferable for this to be coated with silicon
dioxide or aluminum hydroxide or the like. Titanium dioxide that has been treated in
this manner will have its photocatalytic activity suppressed, and so this can reduce the

deterioration of the resin component. Additionally, with regard to the titanium dioxide

content, from the standpoint of the durability of the white film itself, it is preferable for
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[0114] As a white solder resist, a thermally curable
white solder resist, a U/ curable white sol der

resist, a conbination UV-thernally curable white
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Additionally, the thermal conductivity of said insulating layer 12 may be 1
W/mK. In this way, the heat generated by the LED can be dissipated and the stability of
the brightness of the [LEDs can be contributed to, and in addition, a long operating
lifetime for the LEDs can be achieved.
Additionally, said insulating layer may contain an inorganic filler and an epoxy
resin and a curing agent for said epoxy resin. In this way, a sufficient electrical

insulation property for the insulating layer can be obtained.



preferably for liquid crystal display devices and the
i ke for personal conputers and televisions and the
like. [0121] Additionally, the m ninum val ue of the
reflectivity for light having a wavelength of 420 to
800 nm of said white filntday be 70% or greater. In
this way, this can be used preferably for liquid
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conputers and televisions and the |ike. [0122]
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St abiihg thy appllicatioh ef the ingllbtirgdsyenf the LEDs can be
contributed to, and in additign, a | ong gperating .
01251 £ et i mergdionpiiesaiEparlaing ler By souein 2pyaspnal epoxy resin.
Ad g this ol ssficRAI HIndiAS Stk Rk ihBBtweaY B n¥BY plaRIdE b hhs@iBting layer
inorganic filler and an epoxy resin and a curing
agemrsd the grcug gircbeebtsiyedr esin. In this way, a sufficient
el ectrical,.insulatio roperty for.the insulatin .
0126 P Ve " aftina e RS2 st ey RS e g s
I Neag adficierdtintei@hicaltyd bRctfitst prophdits thothe Msiilatrglay@ e b
of 100 mass portions for the epoxy resin and said
cheiCHr@dagent for the epoxy resin, 70 to 95 mass
[0127] POT t i ONSA RYRGIPARHERELs of Phchbls H1aPVBY confibhed PO BifirRiiShal epoxy
fluidity can be atftained " during the application of
t heesiniis glich minagnts tyiethe adtigd IBBlrogad @qutivadambiveight QS t9 1 times the
insul ating,layer, 12 npy.cont ai . bj td
o ST b N By, VR 60 e ol SV R o R e
beinseleting lbyer paetbalfurfeaingrofedt he i nsul ati ng | ayer and
the circuit_ can be obtained. [0126] Additi | sai. d
(01287 nsul at iR Hug'0r sabiyHame AR ity dbrieias” Bﬁr5%jﬂﬁ>é'.’%¥'~‘§1€ %n
th therm&¥@ding seldfnf drﬁ'tﬁ{“emgﬁgmﬁﬂy% bn ﬁ{d%aﬁic @08 HaGiak two types of
properties for the insulating |ayer can be secured.
[ 03®T4ge Arhdti sives AE0-4 1 2 4amhangrSi te & umr thghdwpesdeing jpligecal, crushed,

COB! 2biR% | h dlSa! o ML ORA FRRR v £ PRE e Ll
anbunt s ?ia?h '{h e dct vlelehygr oaen echi‘fl\?gﬁ%ente \/\/Lél?lg e
0. Be bt@aided i Nes the epoxy equivalent weight. In this
way, the cha icaclal nd. el ectrical propertie f.the.
012 nsul ati 1‘]“3‘9@‘? i ?{%Beem?‘l}?frﬁé FOTHD EW@‘E‘ é‘f”ﬁ‘iﬁ%j the White
Ad gggﬁ'deﬁ{,‘ hd Hid 18RI URSidk alal BYrdHiRY©Pe Ad thBYrfa@Hhadi bl cdred
to 50% by volune of thernosetting resin, and the _
r eaihatherinyrahydiexideorisispryditide. f i thispvapdle degeriorasion giberesin
of = ToT- e [ TNA PR A=) P B..40 2.4 mand 5 to 20 m
t hé?rglyog‘ﬁapes bel ng]l séﬁ%r i ca r,e cr ushed, or scale-like.
[0130] I n t hi s Theygulidtlegerfcfriwi reettl baseeirnet boasidereding to Bmtfodimanhgis a
! n?n%lta?%allsg %rclu?t%gz[rd cv:v grein a plurality of insulating layers 32, 33 and circuits 34, 36
are alternately provided on a metal plate 31, and itisa metal base circuit board
characterized in that a white film is provided at least on the insulating layer 36 that is
furthest from the metal plate 31, so in addition to the conventional function of a printed
circuit board of mounting electronic circuits, it has the new function of having a light
reflecting function.

[0131} Here, the insulating layer 36 that is furthest from said metal plate 31 may

contain at Jeast one type of white pigment selected from zinc oxide, calcium carbonate,



[0132]

[0133]

[0134]

[0135]

be obtained. [0129] Additionally, said white film 14
may contain titaniumdioxide for the white pignent,
and said titaniumdioxide may be rutile-type and.the
surface may be covered ith alum num hydroxide or
silicon dioxide. In this way, the deterioration of the
resin conponent of the white film may be suppressed.
[tmcn]\ dikide, mnntma, hrglearectitr dufhis wiast id Agialdageichrgyf oard can
g.1o Enbodi ment 2 is a netal base

Faglﬁlf’gf%ﬁ" t5ér ein a plurality of insulating |ayers
32 33aadidorzlly, €Al tr8ulduhng 13@r 3atha lsaﬂuttmrsnmm baid pre@l/plaedl
on a netal plate 31, and it is a bas§ circ i%e
o e B Sexgeand T franin e PE RIS B St
%er.lac% %‘i’eof)ﬁl\a)tr E@cob&@djkﬁﬁ hlﬁ&ﬂu%dr&ﬁietolﬂ SticonRioxfder tIAesS

fromthe netal plate 31, so in addition to the
combaddtgivedtion ghtbe fesin C@fﬁpweptrqf Hhedepulating ]él’ﬁf fahssrepremed.
nDuntln lectra [c ion
of havi %Cé?a aﬁ?’ S;H? % %H'a co#%lﬁg?%g%p %vl &%Ig&r e,
tehghih Silbkilk bdag bé ﬁxyiﬁi‘tylﬁﬁmﬁ Iﬂ&tsutf&e fherdohmsy ba‘ qomrecsmtkﬂ
netal plate 31 nay contain %f Ieaﬁt one

|
TENE REEee e IePRAPBiRC BB BeICR TP ORI S,

C%QIPOItlElnt &Ql‘lé{mqudtigé |6 catbdfibPRsse@nNd snmectite. In this
way, said nmetal basé circuit board can obtain a

hi gher Tlneemteldome\mmyt bopgtiageryding] wi Bmbodigent3 is g gjefpl base circuit

|nsul [ S &l
A9 L bl e M B Rt

t f‘acteaﬂﬂ sdia rﬁhteﬂ pladﬂsumtyaté) d@l rauttrt:mamtqapémamd 43) firemed gytfof g metal

t hereof may ove t al um roxi.de or
<P PR 1R OffineHatng ﬁf‘Yt—’frﬁ andgeta Pﬂ%gﬁ%%%ﬂpgﬁgﬂ e
t3Enihg §d1c[‘c1f&9ﬂ'919 Rt sa@f cifcti€ark N Lted tthdlgethlBYRIcir6aIboak] being
suppressed. [013 1 Addltlonall%a said white film 37
ncﬂayraetgmea iimthat seigslrepit (EirstifelldA) & é feued fropy BPAT (Rt and 2

[ L
puERELER BERh Mt oy CYAR (19, LR L9 B op POk AR
dihoitilety of saidtdapiser fulyso thatén azﬂ@ttevn itothe fuingtipnaff a rdrerentmeiln

conpo ent. o e insul t|n n be ,suppresse
o ek el it bl oL et BRR P
E@h&@ihg‘rﬁlﬁénoﬁ | Herd theathéahl YRS R b Boatd decorfia@ forEnioanginf6 Ras a

netal plate (substrate) 41, an insul ating |ayer 42
fomier¢ie®n one or both faces of said nmetal plate

(subst '}\%Hﬁﬂmzﬂ'fy th%ngthlrb%%' cﬁrc&?ﬂﬂaf&ﬂc&or&ﬂg bo Krfbodfhibhne & RaMREhI

out of a neta on top of said ihsulating |ayer
Jiase @redit hoane whbreiofa neetad plafec(subnirate) phen firsplatinglayerrs? fgkmed on

If%gf E%h al d CI Iglgtla{)péatg (St8€$r8%$ Sa}:ndcul (c{)r%tlxjﬂ Eoil ?1&)%3) formed

oar
ChAbALIEE] faaedn iop of faat insddticlg IhlyéﬁBGJ dnd @ Gretat bi Etdu‘f@brit typA)rom
43) is formed from copper foi and a _nickel |ayer or

athe aletahforning P eFcuft n Fepf saiq 'arcrut exsylaygopsl, themptglhasedroyh
t QOQrcPlgelr%n:ﬁangggryeQ th R4t said circuit (circuit foil {A) 53) is formed from

aluminum foil, and a nickel layer or an copper layer (circuit foil (B) 54) is layered on top
of one portion or the entirety of said aluminum foil, so that in éddition to the function of
a conventional printed circuit board of mounting electronic parts, it has the new function
of a light reflecting function. Here, the metal base circuit board according to

Embodiment 5 has a similar effect.



the entirety of said copper foil, so that in addition
to the function of a conventional printed circuit
board of nounting electronic parts, it has the new
function of a light reflecting function. Here, the
nmetal base circuit board & cording to Enbodi nent 6 has
a simlar effect. [0135] Additionally, the netal base
[0136] circuit fpoacgdy ﬂ*ﬁﬁl%r\%jl%ger L05ERBPASH Bt ﬁlltl'n§w§]£%<§ Bleta] base
base circui't board erein a mstal pl ate (substrate)
51 cirquit bbard wlagiobialy o lagher reBectibig med on  one or both

faces of L d tal.,pl sub
[0137] (ci rcui tAc?i%Hnal Xﬂbn sglg)me?atl Eas@ alrc Pargﬁ%ea relg%ée t1v1ty ?fr tﬁei cu'cult
t 0 ot®ibn Gttt foid @Y g kiri@ tbiBYAe 63) ek, vistidéllight Hﬂiﬂir@a\@efveﬁngth of 460
ferent ty e from the nmetal form ng said circuit on
topmo$25§atﬁ. 2 erxinpayze 80% gygspaity, fon A nit this vigdiean be used
. ?&lflilr&bly 1%9 H?%tcrllghsﬁﬂ%rdgﬁéeg Eﬁclztﬁghﬂ(enfo; nARb:e uters and
cifculrt (circurt-toil is tforme rom al um num
foIdlevnsa:msIaraithehlIaeel I ayer or an copper I ayer (circuit
foil (B) on to orti.on.or
0138 entirety* %I’aogﬁll?ydsaé%/ %ﬁ%‘%’i 51 ytcﬁmfi 1%laﬁ'V hi eggh i said
t hevhftbl Pigh@inBibe ofe &Qﬁﬂﬁfﬂ&im@ﬁﬁhe cﬂrrhﬂIlE 8be Gitahiit dioh@ar th this
of nmounting electronic parts, it has the new function
of way lsaigFeta} st et hepre g13E Phtain 2 hHélF’émﬂ?CHIé‘%et al base
circuit &IIJ&Q fsQid WHER éiﬁftm{l@f
L0133] ef fect. &g@ﬁ&f%ig‘g Her(é “sal ? sul at i ng I a§er 41, 5
rraysb’edwdnnmm hydrnxltlth’ @ “slapjnugeiydraxsteahd Bhse dixide(l tin thls way,

obt a _hi gher ectiv :
Ao eBRLERG he Sa P e B U g et S et
[0140] r €f I ect i Addition@ily, e @neBr &Gk ducti@§Tof badinfQating dyler tf1051| mz(yB)e 0.5
44, circuit foil SA 53) for_visible [ight havin
mwmgrﬁa@fr andh o5 tess. Ry aw&ylésl?d‘ehﬁﬁemv%gowb,%mm
i ' {43 8he brightness
or PR oA i oMb € e A R e i
| i lofthé bEanmdsanlnag pﬁmtquli@rfsr tlamT@IEDStcerIl b&ﬂcmemqis and the

N

Pi gin@mtioilEYy 6% ncag}e.awwmfztmmms NGk tms md@ s8Il nietHl base citapre
titaniumdioxide. In this way, said netal base
ci Peuf Fansbkaing Weher sHiledi¥iva hi gher reflectivity. [0139]
[o142)Addi ti 0 ”&éd&(amaﬁ}‘ %1&%55@1&‘1& 4‘8f55%§d it 4 GitiRiIERMn R YioRRle or
covered wth either one "al um num hydroxi de" or
alzmnmxldmshyldntmngm@nan dn @nsmacwdughemeﬂerémty ¢an be pbtainegdhy

[0143]t he det ex%%cp r10ar1ta (i hbegpelgrr;lgn b1 V%Feg _)(VA%I]eltherGSe of “aluminum

i nsul at i can Uppre se
Addiddoriaed dr)’aluhﬁlﬁnrﬁ REdRle 260 Bilttdtdiokidey. dh ﬂﬁﬁw@ the
insulating |layer 41, 51 may be 0.5 WnK r eat

andetgrieraignyag thgreqincomponent phiheingalaing (4ygr 78 ?S BFFET ted

[0144]T 1 oM t hea b EDS, 11 ¢ 8 RErafif£EGHchiY Bba¥a Rby 5d RALE&HasaR A EDBhRIule.
will contribute’'to the stabilization of the brightness
In this way, an expensive light reflecting sheet does not need to be used, and the number

of steps during the manufacture of the backlight and the needed parts may be reduced,
and this will lead to a reduction in cost.
[0145]  <Different Representation Form for Embodiments 1 through 6>
Herebelow, a different representation form for Embodiments 1 through 6 of the

metal base circuit board according to the present invention is described.



[0146]
[0147]

[01438]
[0149]

of the LEDs, and a |long operating life for the LEDs
can be achieved. [0141] Additionally, said insulating
| ayers 41, 51, and said circuits (circuit foil (B) 44,
circuit foil (A) 53) mayy,dhave white films 45, 55. In
this way, said netal base circuit board can obtain a
hi gher reflectivity. [0142] Additionally, said white
f| I m 4Brst, B bedimentdrahell be desaribed ina diffepent tépraseritalion &Bixi de

hi gher orF eg e% i fl%uc a%arg gﬂgr%ggllgn ed. mhd f%f? ﬁgﬁuwardguc}l that

Ad@hshlaﬁﬁ@llajzey 12 B&brtﬁeﬂ\bﬂl top opa @Bﬁt}ilatﬁﬁg{et&i éo:k) ol endeaicizpinit 1B is
ei ther one of "al um num_ __hy ‘a% 1 ﬁ "al um numth
HOFheg o &P o4 e aipe Y15 2 vk filny 41?370&%9“ toprethe

q%@dqlhgfaagrq@gmp@eElﬁgltwm n conmponent of the insulating
| ayer CTan be suppressed. [0144] Additionally, said

met al  BhsBheoneta bhee cliedirgandemy (1 evhgreithq relegtivly of theyveizife film
n T 15 o e a ti ng
g‘i%gcgtv1sc})éeel §r}]1t onGC? \gg’%? m% ang)éﬂ? ‘é8°/ %%E!u 4 I‘I{JA 8¢

not  ne 0 be use
steps @ur T}ﬁagnétheamrmﬁtamhndroe(lmﬁr (Ehehéra&ielthegm} camrdlcmhev of
needed parts may be reduced, and this will lead to a

rBRateR 1avRr Rast o 4YS] <Di fferent Representation
Form f Q@4 Eﬂ@&@ BRbtal bisB ERUA Bofds 51€1) @ﬁ@ug}w&), @herem the

different representation formfor Enbodi nents
tihquéntind laBerd £ corftins arhifunttioh SpoXyiresiiui t board accor di ng

t 0 t he(5EnEh enétal bn %ﬂéﬂg‘tg}]glalld f@gwef & ms%ﬁmgég%zlﬁ] contams

Fi rst escri I'n a terent
raepyc&tiiemra:thlemform [0147] (1) A met al base CI rcuit

boar d ein, in a netal irc o) t hat
an ins a T4 ?lﬁﬁsé’rmﬁ.‘?”logrdfog%ﬁé’g‘ at"%‘b Sﬁr 'f‘ pare
RbAhRed Bl mhiQithd ackdated}drBertéduidicht vlésgﬂt $e 0.8 QN NERALs G
top ofthelnsulatllgg?éla yer 12, a white film1l4 is

e eaifaleont weight offsaidivgundtingal prexy PRGNt ayer 12 and t he
circuip,1l i
where ThorrLiflt B dEbEe RRRGoRH SO fhehine
\Vihgildtihe lalyérg R toroding450o m bh PBumerdpf tharshoSROgmenir, ﬂlesﬁ%lmier

reater for The taI base circ oard
Cefegh el hbeq HEw LT aR AR Tt o0 b 2y o of
IS ub gkl 1RE sl-la@éfs&lieracg béifig Sphbical) cMéHEK, or (séb)e-lﬁ«{éy one of the
metal base circuit boards of t hr oug hﬁs , wherein

t he i Bsubay plfhe mafyléqaselczmebbﬁawﬁé(laﬂlfﬂ%h tThsrein the bty
it cor(t%:?&l s ti qurmab?ide Qé?@hl?é ﬂlngérIt A8 ﬁ‘[e%taglﬁun( Gibxide is rutile

erein e I nsulating |ayer contains anhydrides
oype brehibe sirfalGherédfds rated vith alveniming bydroxidroasiticaf di¢&de,
ntai ne d

et N A PREBS Sar N SRR PR
to 1 t{gyes ridhe base circuit board, bemg a metal base circuit board where a circuit
23 is provided, through an insulating layer 22, on top of a metal plate 21, and a whité
film 24 is provided at least on top of the insulating layer 22.
(10) A metal base circuit board wherein a plurality of insulating layers 32, 33
‘and circuits 34, 36 are alternately provided on top of a metal plate 31, and a white film 37
is provided at least on top of the insulating layer 33 that is furthest from the metal plate
31

(11) The metal base circuit board of (9) or (10), characterized in that the circuits



[0150]

[0151]

epoxy equi val ent wei ght of said bifunctional epoxy
resin. (7) Any one of the netal base circuit boards of
(1) through (3), wherein the insulating |ayer 12
contains 25 to 50 % by vol une of thernosetting resin,
the remai nder being an i ganic filler having two
types of average grain sizes, of 0.6 to 2.4 pm and of
5 reof being spherical,
crE%ﬁé%?ggyhgggﬁgﬂﬁgééiB§8) Any of the netal base
circuit (B)arfMtlsmetal Halg cidchit nagdhof(ary of (WtBroeghn(11eéhavdatetiged in
film14.contains tjtanjumdjoxide as.a white pignen
% TP O oM En A P e och ety e and
Sukh bR epb sy 18R A it dim Al corid RN Rylié/ d Kdee1Qkter.
oi 11 eane oxi de” ffoms] Next - Empodiment 3 chal | B
descr i bd¥)i Ahamghaf g dinqait paapst efsan ofHP) thipuglo @y chafagterigid in
(9 A [ i 1. No [ |
PhabBeRlelsRasls S B SRR R TR B
an amos o100 mgighagy@tiord 2qr tiepboredh agd thetwaingppai éor Ak epoxy
and a white film24 is provided at |east on top of

t h&%"nsul ating layer 22. (10) A netal base circuit
board whefeimhe Aetd] BaEAidctiybdafd bIBY bAt3)RBarh @S LES indRat theuring
and circuits 34,36 are alternately provided on top of

a Awanhfor flegpexy 3asin cepi@ing 2 giistancethiaving 3 ydrpxyl progpi ded at

| east o 0 e ' ' s
furt heat0Dr T8 el el ARl Rl b BUA dlbubil Lirepreized in

Ci Hauthe irfbolatitg lofer £D B3 it i§ ABthest fhaniacheanliptad?]] Bl dohtains a white
t he. ci rctHi ts -29- are for msg b%/n t he netal, gl E}t_es 21,

31 Pig[Enh thagisongor mereiunes selgcred fiom anens 4ing Pidn ¢ 8‘?“‘6@‘”}1’0““‘"

t hEiQu@h diddide, ah@i0aldeme2a6 in  that the insulating

| ayers 22, 32, 33 contain an inorganic filler, an

epoxy r €84)n Themgtabbaseqichipppazdelifto) fchiragi¢rized pokaf theauhiis,

and. . r. . ML LY I . or greater.

R L S O e N

t hr ough ({7 2)The sihial lasd drciiz behrd of (16 hvelterefiOtht otaBummoxgd is rutile
portions of the inorganjc filler jis. blended j.n,.

P i1 U 1 e R e RS ER RSP f or
the epoxys)r @si Me@hsd dRuEHIk G (BYQRLradt&@ized REhAPPWhite
resin. (14) The nmetal base circuit board of (12) or

( 18igmendindeeriegulasiglayer 2278 ds 2ingexidlar i ng  agent for the
epoxy r n | o
o oup. | (18) GRReALOS, AaYBRLANaSy Y by HELARS erirein

t httewthla whitd Jilm 20 3 iaatcd thag thel réflectivith &dr lightdaiing e vardlength of 420
Ia¥%% 22, 33 that islfu rggest f%on1the netal plate 21,

31 'CYRPE RE2 BIRERe? “Bf’{]} HY SRat i s one or nore types
sel ecte Otmgr AR ARRMehsZdiRRGit Board6f ang 8l (0] tHbugR({IDY EHatR erized in

titani um di oxi de, alum na, and snectite.
that the white film 24, 37 contains titanium dioxide.

(21) The metal base circuit board of any of (9) through (20), wherein the
titanium dioxide is rutile type and the surface is coated with aluminum hydroxide or
silicon dioxide.

Next, Embodiments 3 through 6 shall be described in a different representation
form.

(22) A circuit board, being a circuit board having a metal plate (substrate) 41

formed from metal foil, an insulating layer 42 formed on one or both sides of this metal



(16) The netal base circuit board of (15),
characterized in that the white pignment in the
insulating |ayer 22,33 is titaniumdioxide. (17) The
metal base circuit board,pf (16), wherein the titanium
dioxide is rutile type, and the surface is coated
wi t h al um num hydroxi de or silicon dioxide. (18) The
rpddte(sulipirse) 4 arsii circitigiraitdil (A 19) formhd it meral 8N
t hat the white
2Py e pRUFTE R 2 S IR A B Bling i
i @lppérFDil, bhd Ohighkel il by arcit@niagindayier @ilcuiitrfoil (Bhéd) beihge
white film24, 37 is such that the reflectivity for
I psgrrd YRS PRAPORHARRRS 1eERGEH o6Fai PRl 800 nm has a
m ni W?‘s}é% H?cuﬁ%oazg%bﬁgagﬁ&ﬂtb%&d hénag% a hBG1 pIRE Alibhass
circui oard of any o hrough (19),
chamesidtoor mzteldmil An Hﬁlﬁmngtlh@r TRHpireedfonions oboBsides Af this mretal
ti.ta X 2 r d of
Hate 5F poS r@ﬁj ‘%hr Sigh lé%l)rcum e élgér} ﬁ?ﬁ%gw&htﬁ%ﬁ} Eorl%?’g?%m de
[ éi(pdSS’eldl brfacd ofpids Madatinl@ayst A2f @atkcivcsit oatitefoil (A1) 63) baing firmedn
hydr oxi de or_ silicon dioxide. [0150
elPmEsion apf R BiGEH lAgeron aFfrPPs%laxré R () 0 peing layered
OJ B%ﬁ@%&n&?&rﬂmmealdfeﬁdamﬁam\mdo@lSl] (22) Acircuit
eing a circuit board having a netal plate
( subst 241 eYhe4ircuifhyprdend (22) @533 rethegreirf the insulgtingilaystdZat? ifig
I%?r 42 formed on one or both sides of this netal
-'pI ate (substrate) 41, and a circuit (circuit foil
(A 43125)‘ OTHERhculd Holirdroe tuyl of {22) thradigh €23), hm{m&hﬁt@fﬂmﬂ&d@

f thi | at I : t
Ol et B B e B
niagks! layer or an alumnumlayer (circuit foil (B)

44) being layered upon onezgortl on or the entirety of
sai d c&ébeFhefcpyit boelzlsaf any & i(F¢Ahicqush &) arhetsdhargflegtivity of

m&&ggg}t%%bﬂ h?ﬁ% ngglrfqégﬁmllsw/%r réa&yfsaucﬁt e) 51

rom net a anlnsualng yer 52 forned
on one (W) Tetdrcsi wes cbhnyt ifi(2L) fedugh (26phwanteen(themmterlagre9m

and_a cjrcujt _(circuit foil 5,
R R el R B P LR U
| @¥@he. 52, said circuit (circuit foil (A) 53) being
formed fromalumnumfoil, and a nickel |ayer or a

copper (8hy8 rirquitibpardivthereis) the L%acgi}h%ﬂpﬁﬁlgﬂw@féy ) is Gprseel
R et gl
i nsul af@9ngTheayrerit bhard B 2Any of 2Athireugh (482 @hefﬁnethgthpml t

Zévgrglgctwfy oafn Xe 1nsula(ﬁ1ng ]ayer 4r2 qﬁ%l'b é%ﬁ)ﬂ( op g}'\e{ater L 4%}11%( or less

(30) The circuit board of any of (22) through (29), wherein the thickness of the
metal plate (substrate) 41, 51 is 18 um or greater, and 4.0 mm or less.

(31) The circuit board of any of (22) through (30), wherein the metal plate
(substrate) 41, 51 is a material of one type selected from among aluminum, copper, and
iron.

(32) The circuit board of any of (25) through (30), wherein the white film 45, 55
contains rutile type titanium dioxide and/or zinc oxide as a white pigment.

(33) A printed circuit board wherein the white pigment of (32) is coated with



formed on top of the insulating |ayer 42, 52 and the

circuit (circuit foil (B) 44, circuit foil (A) 53).

(26) The circuit board of any of (22) through (25),

where the reflectivity of visible light of 450 nm

555 rim and 660 rimis 80G%or greater for each. (27)

The circuit board of any of (24) through (26), wherein

thefam'i&u d%mb orgcfdm%d?ﬁn{ LGl @Chodtir. 52

cont al ns e or both 2|n oxI de ané rutile type

titaniu n(134)d i Aoxli Elemoqi28havihgthe roetaltbateaardt hiast &iany oH(22)

surfac%1 $ the white pignment of (27) is coated by

ei tHEFEEPuri num hydr oxi de" or al umi num hydr oxi de” and
[0152] silicon ¢ bodinked®)of Teendedl b&sd kikcult®asrd a@\’forcﬁﬁ\y toQhe present

(22) through (28), wherein the thermal conductivity

of itysBtigrrhays been peplainggehut 4 metzd bass cinouit bpprdiaceordipg ledhdgpresent

(30) The circuit board of any
ofq?%ﬁ@xyﬁggﬁ&rmk?gfﬂwﬁhereln the thickness of the
[0153imet al  pl &trexa@@l&) Swhigt’ )Jeséhbt hay# td % ph&e wphrrteoamdgneatbemntzally

and 4.0 | es 31 e circui.t d of
(22 R T Pa0ye sxhgrin ?Chléghh%f?&f-‘“t& gomp N civea

( SRRt delk @dlofbk a 1ight gréenQolBBbARE Rile, £Id tRIB eantliéﬁ ﬁhﬁ@lﬁr edusted
from anong al umi num copper, and iron.

ci raewrdingygdhepngitonmapt a1d Aim 5 apnphiea@a@h P(dslﬁ)ona be gletplsspeh as
whi ICE) =i féLuch‘él 41-§m§1§1 m %%Qltitgfgnﬁg&r%eg Wﬁd h%@%bétér&@p}lf M@me)nt onr them

di ox 7or Zinc oxi te pignent’.
pr itthed peipetids fuch aadlatrivhiemaduatititye Adiditienapy, gmétght qfirce to be
(32) is co um.n

ted wwth -31- "
S AR A8 S S PR e R LD S Rfent e o
MO QldRathadd t08k. t P tHEe tiad m@ﬁ%@se@ir&&ﬂboﬁrdbﬂz@ﬂdv@ﬁn AlWticdfro the
(22) through (33). [0152] Various enbodi ments of the

metlight ssse vatious serpicangaeter deyisesrsuiimg sensots FRoupied shepqupon.
i nventi on have been expl ained, but the netal base
circuit board according to the present invention is
NOtEXAMRUESCt ed to these. [0153] For exanple, "white"
does not have to be pure white, and it is
substantially sufficient for it to be a color that

[p1s4)can ref | gedebdidvg Mloriehd éxﬁﬂn@l@E na coﬁpﬁnsex atialpes shdll legivell@nd the
a |light beige color or a t green color, or the
I | Kesertriyepirshalbbe eé@a’é‘ﬂ‘b}“d‘b'r%i“’éti%tﬁ “{5’§?retbe present invention is

Eggﬁgﬁégnkgg envi ronnent and a|n1of appl i cation.
|onal the netals such as copper and al um num

[0155]rray cont Enrrexamme,srll thioegh 3, Hredndtal bass csquifdoandtshepn ip Figure 1 was
Sufflile t for them to have properties such as
el &ePTt conductivity. Additionally, the |ight

[0156]SO L{Efaa%lﬁl@)be
On a copper foil having a thickness of 35 pm, an insulating layer (insulating

layer 12) was formed so that the thickness after curing would be 100 um, by adding, to
bisphenol A type epoxy resin (“EP-828”, manufactured by Japan Epoxy Resin Co.),
phenol novolac (“TD-2131”, manufactured by Dainippon Ink and Chemicals Co.} as a
curing agent, and then blending in a mixture of silicon oxide having crushed coarse
grains having an average grain size of 1.2 um (“A-1”, manufactured by Tatsumori Ltd.)
and silicon oxide having crushed coarse grains having an average grain size of 10 pm

(“5X”, manufactured by Tatsumori Ltd.), so as to be 56 % by volume of the insulating



[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

nounted on the netal base circuit board may be,

besi des an LED, a fluorescent tube or a cold cathode
tube. Further, the netal base circuit board may have,
in addition to the [|ighf, source, various

sem conduct or devi ces such as sensors nounted

t hereupon. EXAMPLES [ 0154] Herebel ow, wor ki ng
dxanpl es and conpari son exanpl es shall be given, and
the pgesent .inventi ' '

dot ai | VERghimt 6t 8 TATLD i LA ARACE B et Bifice
rig sdd the inedating 14yeesss. thdrdhbdurdddty heatigphesbylobtdiniogiginetd

]
the metal base circuit board shown in Figure 1 wa
PREGTEEERoATI0 B ERAHHT PP LPreRTaiop &ﬁbglrp%mﬂ s av}iﬁg a
tehliekNR &R iRrgAR 9D in A0 thitfmh@ial kg | ayer (insulating
l ayer 12) was formed so that the thickness after
cur i ngRegewling thematabaprairaiboaritibipinedt iy wagynaderinig g mejg! base
t ype, .epo resin ("EP-828" . f : A :

B RRRI (ORI bopr oAl xR R4 i o SRR Bcations
naing ba ethifgebsikyandahdn rppoving thi etalritg Ehigtm Bather, @oordlerasfoam
curing.agent, and then plending.in a mxture of .
ST O SR s RAb g e? biehedecna S Brgy e el e s
DSRS0 iRk s8Id& et 1aderd wRFBabplfin land tRaHUfeaGkidg Beht Bdd UV
Tatsunori Ltd.) and silicon oxide having crushed

digh¥ s &t thisdimpsa Whil He iaret fsreed gethg LEP padagemeynting pestipn on
(5. SX" factured by Tatsunori Ltd.), so as to be 56
%%%ép%rlr%ﬁlgt' of the insulating -32- layer. [0157] Next,
al um nEmmstitsirhte QEASRIG3EEE treindfhytuted bi Agn-a Kagrko Koe 98s wkd as
200 . mwas stuck to it, and the insulating |ayer was
t%"é‘?‘ﬁé?ﬁffrrﬁsﬂﬁed by heating, thereby obtaining a netal
Rasend Hcuit board wherein the sodi umion
concentration was 50 ppmor less in the entirety of

t he i nbrrgahsirated; ’[HSBﬁO&gﬁYVﬁ’é mapafartaier ky Taigglek Mig.§ps 3ps
RegpldiNgethi8e/MBERl base circuit board obtained, it
was nmade 1nto a netal base circuit board by formng a
copper (EgamgleBX (circuit 13) by nmasking certain given

coppe! 13) by msking cer .
th- ot R Mg ER7 ok BYPRaR Bl S aR KR

fords Msdcvida b iniith bdldiar 2)st. havi ng a high reflectivity on top

of the nmetal base circuit board, various white sol der

resi st Ap atrei theapflectiityiof Sipstraleydy, Substratedy rrdiSybsiraie Cryest
% . i . b8, Lk g

ey B i o Rch LTS W D0 ahd B & S0l Ggree),

cop 8%, 88%r andisy % of €20 58] (reBbr Thesb sisulistace showh 86RbB3005"

Tm#efﬁctured by San-ei Kagaku Co., was used as

Measured Reflectivity (%)
Wavelength Ex.1 Ex.2 Ex. 3 Comp.1
460 83 85 84 74
525 87 20 88 77
620 87 89 87 76

(Comparison Example 1)

As an example for comparison, an FR-4 substrate was prepared, and the resulis




[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

a white solder resist. [0160] (Example 2) For
substrate B, "PSR-4000LEW", nmanufactured by Taiyo |Ink
Mg. Co., was used as a white solder resist. [0161]
(Exanmpl e 3) For substrate C, "DSR-330S42-13W,

manuf act ured by Tanura Kakdn Corp., was used as a
white solder resist. [0162] As a result, the

re b} rﬁgagﬁr\éfnte% i? Ihe Meg&r;! %Xﬁhelfl(%qgglto{@ﬁ g W@‘e 7@%,@7% and 76%,

Substrate C, was respectiyvV % - 85% and 84% at
46 @oingrfrmplshig)er w8déng e 8 lomgrdwd&%Ungths.5 Thesa mes(ilyy @eshoywn in
ang, bi?% 89% and 87% at 620 nm (red). These results
ar e¥%bwn in Table 1. [0163] [Table 1] Measured

Ref | ect i A &Y bd $4n Mayiak € MK Metfdbasekirblit bodrdaeor@inSRIRe prbsent
460 83 85 84 74 525 87 90 88 77 620 87 89 87 76

[ 0 kaptionbanplieh whectiBioninihevidhle ightamgexanpl e for
conparil - t S r

Fosni o 08y BB RERehs S RS R PO ERET B e Binblis
Ex anplhghs, 4 sihdl¢ by kir@utwedte basé Y cult Bardain shorGin Figgei2rvgps

fromshaorter wavel engths to | onger wavel engths. These,
_regtﬂdflgedaréd%mﬁ% e e ) RS R R b g
i nbgﬁgg&%inpﬁre@aﬁa@br@@%_ circuit board according to
the present invention has a high reflectivity in the

vi Sirphodinhdng®t range. [0166] Next, Enbodi nents 4

through &, £03bl: AR Rla08 s, ot B FIROALARMR: (hsulating layer

t hr ough 8, I'ng yer circuit neta rcul
b o ar)dvaa sormbd vathatihdthigkiiess atemvasing piookdibe @80 um, by adding, to 100

Additionally, in_ E dinment 9, th ti-layer circuit
e RIS o o B AGHE PRGN | FP B el oY 56
pr @géﬁ%sin kﬁ;},%a]we(gﬁfmmrﬁe%heﬂal nVol: (CTRPBt”, k@llifactured by
having a thickness of 35 m a coating |ayer

(i RPeipiRpon ik ang (-bpmicglp§o)pga cppngREeNts 31 thent bignding in a mixture of

thi ) 15&@0‘?’(? e%g\tiﬁ crﬁéﬁre!:l Oy i‘gn% hQ@in grpa\g}a p graﬂ@%e 13812 LA ("A-17,

108™ el gdht po% tirons o \é%l spheno% At yge epoxy r ean

(" ERnBR8red by Matfiacdriitéjlarslsiltagperide having crushed coarse grains having
an average grain size of 10 um (“5X”, manufactured by Tatsumori Ltd.), so as to be 56 %
by volume (for spherical coarse grains and spherical fine grains, a weight ratio of 7:3) of
the insulating layer.

Next, aluminum foil (metal plate 21) having a thickness of 200 pum was stuck to
it, and the coating layer was thermally cured by heating, thereby obtaining a metal base
circuit board wherein the sodium ion concentration was 50 ppm or less in the entirety of
the inorganic filler in the insulating layer.

Regarding the metal base circuit board obtained, it was made into a metal base
circuit board by forming a copper circuit (circuit 23) by masking certain given locations
using an etching resist, and then removing the etching resist.

In order to form a white film (white film 24) having a high reflectivity on top of
said metal base circuit board, a white solder resist layer was applied, and then cured
using heat and light. At this time, a white film was not formed on the LED package

mounting portion on the copper circuit. “SSR-6300S”, manufactured by San-ei Kagaku

Co., was used as a white solder resist.



[0171]

[0172]

[0173]

[0174]

[0175]

Epoxy Resin Co.), 50 weight portions of phenol novol ac
("TD-2131", manufactured by Daini ppon Ink and
Chemicals Co.) as a curing agent, and then blending in
a mxture of silicon oxjgde having crushed coarse
grai ns having an average grain size of 1.2 Pm (A 1",
manuf actured by Tatsunori Ltd.) and silicon oxide
havi nglnddisinn ¢ @uing eutgneasuremenssqf ey reflpstivityderdhroifiagd,
Si of 10. "5X; '
3058 185 Mt Bigs ML RECY L6 bRt AP SN lldre
ghaintsl, adusphseiwashedsured ugihg h heyinacoeilgimetar M7 0f
7:3) of the insulating layer. [016 Next, al um pum
ot ety By deong e e - The R rats o BBk vas
SEkekdilentsht, and the coating layer was thermally
cured by heating, thereby obtaining a netal base
ci r cui Thereme eneodveqmeanis a6 s Esbeditientidovere@issiout ier # pAIRege
50 I i | f .t ' !
e 8 ob s, Lk Btindl oy o BRAIERLE e
netapliobetdaviag nediPSHAMOIEVOLT mamédiured byiagoimddig Go.casa
netal base circuit board by form ng a copper circuit
(Eipesader 88t py nmasking certain given |ocations using
ARnBb&ReRNS) r €si st, and then renoving the etching
resist. [0170] In order to forma white film(white
fil m 23%e dameipragedurhisgn Embgdimentibyyap garger qubpvidythe exgepgion of
I [ j ' res] r
iy SRR DR A Bl fora b B B Rl e M
t doider tebige, Tiee redultt @e flidwmindsblaidt forned on the LED
package unting portion on the copper circuit.
ﬂ%%é?%%ﬁﬁgg, manuf act ured by San-ei Kagaku Co., was
used a®na Wppet RilTVIBLE thicRBdsSbL.35 udd50 {v&?& Fbrtions @geerdol on
to carrying out nmeasurenents of the reflectivity for
tRYolgDt” " rfearifaciyeesdy Baiirpon INgae Gemispls £0-) Warg addgdqs
| k. s and
s e ae) PULR e R g e] Sape e et B,
(thBifattyred ydapsndiptxyr Redini§ip.) Fog tlon aTgethreoi dlise o@de paving

The results are shown in Table. 2. Olﬁe]”(Enb dj nent
S e i e Te P MBS G BT LAy e el by
CRiidub@e 18U anbi Gilicéh d¥RleAbviRQ&Bshe bdaddigtaild®atitlg hii@leragBgrain
obtained in the same manner as in Enbodiment 4, with
t e of Maea §EXOAmagRiapETPr Ry TRiseeprt IpdiRwatge et S0 as to be 56 %

! flLﬁIQet (H)rr %eﬂk(al Ik gralirmﬁm&%&reri&@fme g@acinﬁia V\)M%hl; r@ti&&lﬁ?f}f
resist. [0173] (Enbodi ment 6) The same procedure as in
Biirb ordlis gt laybr, wadtitgmipmidéakide  FFCI4 mariwéacresidyytlhdimrafangyo
havi ng, used "§§ -33£ 2- 13W. manuf act ur.e Tanmur a
}ég%%—lra]g%%}%?s’mr Sm’?lBtélen od in.asa m\rﬁ\'{lfe plgment EY ber‘Q%y vOIRE B the

insulating layer. Further, a coating layer was formed so that the thickness after curing
would be 150 um, and next, aluminum foil having a thickness of 200 .tm was stuck to it,
and the coating layer was thermally cured by heating, thereby obtaining a metal base
circuit board wherein the sodium ion concentration was 50 ppm or less in the entirety of
the inorganic filler in the insulating layer.

Further, regarding said metal base circuit board, it was made into a metal base

circuit board by forming a copper circuit by masking certain given locations using an

etching resist, and then removing the etching resist.



sol der resist. The results are shown in Table 2.
[0174] (Enbodinment 7) On a copper foil having a

thi ckness of 35 m 50 wei ght portions of phenol

novol ac ("TD-2131", manufactured by Dai ni ppon Ink and
Chemicals Co.) were added-%s a curing agent to 100
wei ght portions of bisphenol A type epoxy resin

[0176] ( " EP- 828 rthe R R €& HAL mefe filﬁ%@m%@ %&ﬁ rgffeﬁﬁﬂtpf% tap of said

[0177]

[0178]

[0179]

and then a mxture of silicon oxi dé havi ng

coaetpbbase girqd bpradi ar?@l@ﬁoldereﬁw élygrvms ApEied@ngfthen, cherhusmg

( ﬁejfa d%nUqu%%y %lteI txsvgsnz%tc i‘o cg or} théaEgDSIaxcka emountmg
oxi e h Crushed Coarse grai ns havi ng Verége

ar @bmon &h #e cqueﬂ&}rcmm (’TﬁiMooonmruf, mﬁufﬁcsadecbyy ']r’aajtoslumg Co.,
Ltd.) was blended in, so as to be 56 % ‘hé vol ume (for

s pHaF 1sed s Whiteseldgr epists HiedempmeIs et p Wa?%@enté were
veightq 5Lﬂtfdr%e(}£etﬁ ‘bade cREuit BRI thAt A Bchingh | Q'Mt.efesul@rflga shown in
titani um di oxi de ("PFCL04", nanufactured by Ishihara
Saﬁ@jﬂ}@l Kai sha Ltd.) was further blended in as a white
Bt so s to be 10% by volune of the insulating
er. Eﬁr a coating layer was forned so that the
t hl cknesdn ﬁtfdp[aér fQiLiiaving a thkHesk oD 85 (b, B0 prigheypidtitie Xk phenol
alumnum foil having a thickness of 200 pm was stuck
t oPPYolac é[ﬁhﬂ?h mERrRiHE PayupiPResInk At ﬁ%ﬁnrlgﬁlsc@r)é&ermdded as
he i iig agbll 8 RO WweRRE Srib9 BispFRhdt A tp@%ﬁoxy%glﬁ wigb_ghpar d
wherein fghe sodi um i‘on concentration was ‘50 ppm or
| egmnifactaded b fphn Bpoxy Besin €dp andhibergamixgure _pil silgpn pride eging
Ibgzlglls}getdlrcguiseltgar ngsa I}aalng a{1 aJ/er%ge %azrgsrme Otf? gng(l";@-g’l' Sn%\hgfa%}ealby
CI M&stirkorDIxay) ehdticho bﬂﬂﬂ@v&g@ﬁﬂﬂﬁco%é’ grum& h;b;yngrm&kerﬁ@ grain
ertain given |ocations using an_ etching resist, and

t hé&ige PiRBT (Mt e cRRedhy TebsEmert Led L)}yeps blepdedan. spas orhe P %

in bf olGhne k6r E:Rér[&l%oéﬁ@ grfinf Arld%ﬂé%i‘ébl@ﬂe BralHs HWweight ratio of 7:3) of
reflectivity on top of said netal base mrcw% boar d,

a Viviinsalating Beer, andging pxite (/RN NRIINEBA 1, ednufagtered hepaka

cu lrér%ner\r,\\}é% Indtistr hea’_rtéra rl‘grtL %ﬂ%ﬁg@% E)ga %{«(!Izlaet éAl%ﬁ%nrt] ?tl) ;}r/%'gé) Bee’l()% by
pO Kblufie obthe Inbuﬂat&%ﬂﬂ&f Gluftioed, atcoatm@ﬂ?eﬁ@ﬂ@b:ﬁéﬁ 50 that the thickness

manuf act ur ed bé@sTal yo | nk

wh e caipen ] KatoBut qyres AR BT ST oy 200 i s

EmbQell @8N indthd\Rhasing 167K WaStle@hily bakd b HerddASB:
circuit boar d t hat ﬁﬁ“ﬁ obt ai ned. The)hlseggﬁﬁtts?ra?e glﬁglvgw?

i n meRhbise cigkuit board MhexePrthowidivanion @nc@ﬁragortwmﬁg PPfgir less in the
ha\éllltn %f fhi g Ckne%?ﬂll%}]é%%f‘%mam?%u i ght portions of

heno novo actured by Dai ni ppon
| nk and Huinkes Rgdr8ingeaif maeid Basadtbet basd, itwasmada ¢ntagertal base
E -(?Eézcl).vgt o %y for&?t{gt al c%gger %frcu?tlb?( nllqaglggé ceﬁa}nngveen ?Jge?t%( 5 Lsﬁr‘f’g' fpn
etching: re51st, and then removing the etching resist.

Further, in order to form a white film having a high reflectivity on top of said
metal base circuit board, a white solder resist layer was applied, and then cured using
heat and light. At this time, a white film was not formed on the LED package mounting
portion on the copper circuit. “PSR-4000LEW1”, manufactured by Taiyo Ink Mfg. Co.,

was used as a white solder resist. The same measurements as for Embodiment 4 were

carried out for the metal base circuit board that was obtained. The results are shown in



[0180]

[181]

[0182]

[0183]

[0184]

manuf act ured by Japan Epoxy Resin Co.), and then a
m xture of silicon oxide having crushed coarse grai ns
havi ng an average grain size of 1.2 pm('A-1
manuf actured by Tatsumgi Ltd.) and silicon oxrde
havi ng crushed coarse grains having an average grain
size of 10 pm ("5X", manufactured by Tatsunori Ltd.)
Walde Bl ended in, so as to be 56 % by vol une (for
3§Fer|cal coarse grains and spherical fine grains, a
ﬂﬁ? ¥4 0 of 7: 3) of the insulating |ayer, and
Zi nc o@h Q@)p@eﬂ\ﬂ&l\mtﬂgﬁ -thidiess off BB uth 20doattrgdayley (irSalkting layer
Chem cal |Industry was further bugnded in a8 847
Whist layep)i3g rfefrﬁur%%i g forraecb%’ thasshaglicknrsy Altecupips pigRld be 150 pm,
Ibg‘ihlnll;] ﬁ% 5(ﬂzge1él'ﬁ SftiondH HhBRI novela PRDI2NA | RHREacH@ Hyor med
the 't |ckness after curing woul d be 15 pin,
drchippeniink akd Giemisals £0o) &s arravnm@eat tp RYOckaighs porgipnsxd blSB‘?ﬂ“OI

stuckt, t ,,and os) t herymal |y
ey wehlrh e TR B R BB Rty SR
Gldh@ihk in DaREde whdicei dﬁ(ldd‘lﬂvf&@ d1ukméu Icmsecgbiiﬁ:*ﬂ'mbihghh @veragas
50 ppmor less in the entirety of tg rlyf{]ﬁl ni.c .
fgr3in @F"j qf A- 21 Aﬂsmagtlf‘a%re’:lgyg?tsun[r%i[# ]{ IéPx1 e having
rEeasHionge %r?fnghMgaJn aP@8E oFhih G &f 10 AT(BX" ] hark@RnRRUSy

into a net base " circuit” board by form ng a copper
Clatsompti Ligh), sems foibegé %é:rrtvaiumegﬁovmhem@b@tﬂisga@ma sichgphepral

f chi ng resi n.re
[%61&.? Ve l‘é thlo 0?93 g%el stilafinig la #a ﬁex? B E‘%Bp@ngo g%leu‘?‘
hhigkheksaft Bt iwab §tyclamn to§r smﬁ cmrnglaymst al base circui t
board, a white sol der resist |ayer, was a |?I ioﬁg’l ar;g3.
then cP&®FEASEPPeRREt2 QANS GhEnsuAng Ay Gegop Tavep) 53 in
V%'u{‘e% ) foad mﬁ{@f’hm{g tﬂ@sraﬁr‘égorﬁﬁbsfti&ﬁ ad-dald @ B@ﬂ«fﬁlttll'rdﬂg
tion on the copper circuit. PSR- 4000L

rtmmtdﬁwa@m titeigmisljoxice; (Wcﬁ@ﬂk’ virgifac@eed by IM@%@@W%{@S&H Ltd.)
B n‘S w ltﬁgfﬁ?n%rt sh &S to%g 10° %@H&?ofﬁ%ﬁ&%zﬁﬂg né' aft e

were carried out ase
Chickisbd aftooairidg ivoald baas) olnt aVieedby, aEhacmlesrtHetem @pperdditand

in -36- Table 2. [0180 Enpodi prent 9) On a copper
f ORI SHIGTSREF lg’efﬁﬁliagz‘ﬁlﬁ‘é@é”‘%‘fs %‘“B:Ef a coating |ayer
(' Nsul &titNBuhi@¥Blfoil (oletdl Satel3@MRThg 8 Zhidkiess bHD RmyasBask to
formed so that the thickness after curing would be 150

rnand thy ceatinis lager 30 termly s Py besing thepthy RBRINFBAIT 4R base
IICLlli! bzoa?cil' WE%el "Eh%fsgc? LHrlﬁgcop%nﬁ%WaQ @@%Jnll Qlkles% nﬁjthe entirety of

as a curing agent to 100 vverg
ptﬁéhbfpﬂ;cﬁﬂerhi&phemiaﬂmgldyetype epoxy resin ("EP-828"

manuf act red by . Japan Epox

O o e et B R B Bt PRy laze“hwaaﬂﬁmf’sr“ré -

Cidhi? Boald By BSmiRAY bdpperdditc@y R AQB6) I rAdsRing téfﬂlrcgiveﬁ latafdots
A-1", manufactured by Tatsunori Ltd.) and silicon

('
ossingan sisbing Epsist pting e ERRPLEll GPa e ramaringghesichinedrsitie
grain %ﬁl%l?er,%fl ort: B Bk aWhite TR M1@chth“ @%Q'rapi}{g a high reflectivity

on top of said metal base circuit board, a white solder resist layer was applied, and then
cured using heat and light. At this time, a white film is not formed on the LED package
mounting portion on the copper circuit. “PSR-4000LEW1”, manufactured by Taiyo Ink
Mfg. Co., was used as a white solder resist. The same measurements as for

Embodiment 4 were carried out for the metal base circuit board that was obtained. The



Tatsunori Ltd.), so as to be 56 % by vol une (for
spherical coarse grains and spherical fine grains, a
wei ght ratio of 7:3) of the insulating |ayer. Next, a
copper foil having a thickness of 35 pmwas stuck on
top of said coating |ayer 37 181] Next, on said copper
foil, a coating layer (insulating |ayer (second |ayer)
33résﬁltssfré%5v§u$’)’ab1’@s forned, having the sanme
conposition as sald coating Iayer but further
Wﬂﬁlbléﬁﬂmﬂgmwﬂhbmpkﬁ)un1d|OX|de ("PFC104", manufactured

S SRR R R B Sy R et

t habvdidee TO-Mizek H@ﬁl&a@iﬁe@l’ay DilhipPéh Muh&icb@mmcpmere added as
Wher eby, a structure wherein copper foil and coating

| ay SpEngpsent ralAS mestshbparaen of RipRPen® & ot wPEEsn [ G825

Ne

it BB DY B Pl R e P Bethindih iR of lcon ovide
| apevingragshid evane Igtaynsdlamgi arbg)vefagagnamgs;zebhhi‘ elby”A -17,

obt ai n r.cuit r n the . .
oINPT B R B AR HE S 01 T 5p LS P fains having
enkh bRkdge Ofain iROF LOGH BRY, nanidakififedibh Thtb@ndriBtd])ab bHG be 56 %
Ia er. [0183] Further, regarding said netal base

¥ tplemp Gar ghericel qReree sraigeandripberisal e aTainsesweighiinptiogf 7:8) of
bo eqnsﬁyatlﬁgfagér%d_% SARREE eCilbdsGthled 6G G O i % s Wer curing

I ng ce n given ogétlons usi ng an etchi ng

r eswostct bedbEinirrgd nbre, dbopipen fdibhavingatidcknksrot 2@movvaptickéo it,

e RL B TR Rt P S A Ry e R PG POpieyes

oN cfr& Haﬁrdsfﬁ'legarnﬁte SddiliAfR cohce@titibn RAASIChpnPorWEs trEthe entirety of
sol der resi st er was applied, and then cured using
he &te ingrerniq §ler ¢ m g ingyptiggdaypie, a white filmis not

o1s6)f O med o, Re, LER g@% ol bzﬁQH%it'Bgarﬁ Of JrhsQhad@htd 9§eta1 base
copper circuit? , manufactured by Taiyo
I n erculiﬂbgard@ formivegsa aoppd cagntdaymsltleg sofhidayiven éw’tslns usfhgean

neasu for nt 4 wer.e rried. out

7 o PEPTIE sl 17 el B baty et oo B L shR e
[0187) The - 37-Inhadtbt & c@;ﬁ‘ﬁn@&ﬂ%ahﬁeﬂ@tﬂ of the. ref[e@ti\&@]for the obtained

(Comparison Exanmple 2) On a copper foil having a

t hineekah base Claqwt@sarﬂ?nbl%e%r@ ﬁ&eefp]g‘%‘?ﬁ % H‘étPB‘fPoﬁ”ﬁég"éﬁdaSS were

n o%uﬂféd (an-dr Rirgibiahke waﬂﬁ@a@&x@g L&iﬁg,eg TuMndrad Ry LBk -2N d

Chemcals Co.) were ad a curing agent to 100

we ingintifaporetlibp Aigpcoh T@h@qihewélorw t YheresydioRye shewst in Table 2.

(" manuf act ured by Japan Epoxy Resin Co.),
[0188] 5 EﬁPﬁéﬁ blending in a m xture of silicon oxide

thlng crlushedic@ae3e grdi ns havi ngl an averagg grain
sitze of 1. 2 Muerdn 1", 5 MNEE ACL w ed| Ry 7 TAtS YD ey L1 i
and silidon oxi de hgving |crushed coarse grains havi n¢
an_averade grat®i side of [10 pm ("5X". mahufactured|by
Tat sunori| LiMxYalueso as,td bgg 36 %

92 20 92 36
450 to 470 nm
Max. Value,
90 93 91 94 93 94 39
Reflectivity 520 to 570 nm
{%) Max. Value,
90 92 89 93 93 93 43
620 to 660 nm
Min. Value,
83 84 82 90 88 20 31

420 to 800 nm




[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

by volune (for spherical coarse grains and spherica
fine grains, a weight ratio of 7:3) of the insulating
| ayer, and a coating |layer was formed so that the

thi ckness after curing wpould be 150 m and next,
alum num foil having a thickness of 200 mwas stuck to
it, and the coating |layer s thermally cured hy

Iheat Fgrence T by qbti%e i HE 5 H%Pdl“ﬁ%sbi”@iPEﬁWtrH@ﬁLb

whereln the sodlun1|on concentration was 50 ppm or
less in the entiret the inorganic filler in the

i nsul afé eig b aﬁfe fn Tapé 288} mptahapregircult ecgerdl B tyths BicerTiret al
19‘\%%1(9 Has o hl QIaect rF th%?bfg?ig r-lax%te hnd 2! qumlkﬁgr?
Sireurt Boaﬁa n1ng a copper ciTCuit by nagklng
cert ai Nexg Btﬁ:ﬁbdin&ﬁiatl[) d1asughsB sighllda expdtinddl N Endstimient Whitke
et ching the copper foil, and then renoving the etching
R bpse cpreidbpprdishovRyFE T v p(':‘%cpul’: ‘ng out
neAssaERALS of the reflectivity for the obtained
nmetal base circuit boards, blue, red, and green LEDs
of out Fest. apemertegviinrganic filler was maste iRy Evkingeaethai BF Aertiens

S I ap y "

R PR EPH AR S G R0 L Rat B AT Rhoubpolithd, tng
aﬁaeurﬁlhﬁ‘gnm sﬁrzeBaibg €6 @m (10D Qﬂﬁﬁ]les@ Tcabiaimin]60 Ma%. 500/Vt°/d\drn
Val ue in Wavel .
EEED oo AR e ORI TRES S 56 P SBL GG E s Pl
L tifb Fibr R YKy, anPlayR rtloagb)gtselg& 0By 1iR4ili36h dioxide (“5X”,
Reflectivity 520 to 570 nm (% Max. Val ue, 90 92 89 93
geangfrciyzed by Aptsurmors B Fwtebaing -7 warrenalign 7 (ut/gbeing.Oggn

55 S DB A 06 AR

5 portions by weight of titanium dioxide (“CP-50", manufactured by Ishihara

Sangyo Kaisha Ltd., average grain size 300 nm), the surface thereof having been treated
with aluminum hydroxide and silicon dioxide, was added as a white inorganic pigment.

Resin compound (a) for the circuit board was produced by adding 20 portions
by mass of bisphenol A type liquid epoxy resin (“EP828”, manufactured by Japan Epoxy
Resin Co.) and 1 portion by mass of a silane coupling agent (“A-187", manufactured by
Nippon Unicar K. K.), and mixing in said raw material inorganic filler, said inorganic
pigment, and said added agents, while kneading with a kneading machine at a heated
temperature of 90 degrees Celsius.

For 20 mass portions of the bisphenol A type epoxy resin, 6 mass portions of a
phenol based curing resin {TD-2131, manufactured by Dainippon Ink and Chemicals
Co.) was added as a curing agent, and resin composition (b) was thereby obtained.

A substrate for a hybrid integrated circuit was produced by coating said resin
composition {b) onto an aluminum plate (metal plate 41) having a thickness of 1.5 mm,
so that the thickness after curing is 100 um, and after putting this into a half-cured state
by heating for 0.1 hours at 100 degrees Celsius, a foil cladded with copper (circuit foil (A)
43) having a thickness of 9 um, and aluminum (circuit foil (B) 44) having a thickness of

40 um was layered onto the resin composition (insulating layer 42) (b), and completing



[0189] As can be seen in Table 2, the netal base

circuit according to the present invention has a high

reflectivity in the visible light range, and a high

| um nance. [0190] Next, Enbodi ments 10 t hrough 13

shal | be expl ained. In Enb¥®di nent 10, the netal base

circuit board shown in Figure 4 was produced. [0191]

( ErRediinges)t fultRer hEdting For 2h0fnd et 8B LEH e \CelsiOr gani ¢ il l er

was made by m xi ng together 55 portions by weight of
[0196] c r y st al |4 gpanbirjed |aer651rﬁﬂdlee‘?<>‘i}’d‘é€ﬂf( of Aeat and i grnet typ e @S By §B00S, -

( 1 H{}n@%t%re{ikg S%n,—él £a aikg?‘_ﬁ):) ng%t%ﬁ V\% %t(? ji‘s%c?}\}ﬁ odgx?ceg?@cegrhrcmt asa

gr editesolded fesht, pirl 4 metblbasa dyrdit trard Wheegos b &Qlﬁe glhadwmte film
size being 12 m as a coarse powder = of the inor
fi ) ésrfor%%%dvafﬁbtﬁwi i JHE PPy At thegborsmrotiagnd A foil and the
Si bie@Re SthQOLe fhowk in TabfNUf act ured by Tat sunori
Ltd.. % w % being 0.7 mor smaller, 70 wt% being 2.0
[0197] m (Emboglm@t &), the average grain size being 1.2 m) as
a fine o r..of t I norgani ¢ f.
por t1 onatEyrBltsnt ! PRREAR dielt sl sholRiEEyR 5 was
meuptidacddur aslsHoyn irs ublea ﬂmetSHﬁgy@rcMabc&hﬁwhst dﬂ)ta,med\ﬁema gemne
grain size 300 r t he surface thereof. havi ng heen
{ r SRFR as WWOQ’IHE??? Wurithihg cxsepins o4 ghasss indisrops Bsz'ilwf the
wasgi-agded as a white inorganic pignment. [0193] Resin
conmpound (a) for the circuit board was produced by
[0198] ad fimigpdt@enp&ht | ons by mass of bi sphenol A type liquid
epoxy r EP8 n fac
Resin Coqﬁ)Embgc(lj1 tzé fon’ a@errcg}é‘gi?o p%%?’ﬁﬁlgg%gzxﬁ 1 ng
agerddugedi- ABEhownﬂi’&TulbfeEBCi hhéﬂli)abg/mrcﬁdlt pc[aﬁhwhdmbmred}ﬁl thisgme
and m xing in said ram1 terial or i.c filler, said
i ngrgaHiae i Enbgdment 10 %R g%éﬂql@ soldpf; ipsist was not
kngpglieag with a kneadlng machi ne at a heat ed
tenperature of 90 degrees Cel sius. [0194] For 20 nass
[m9ﬂpoﬁmhhm@ﬂ@¢1$he bi sphenol A type epoxy resin, 6 nass
portions, I
manuf act ur ea‘gﬁ rP%aﬂ% aplgag’leo?nelfﬂgdl errallsg) gfﬂ@a ?nltﬁésame
addeanass i Emboditgnagpnith tiereceptsi thatciondded drhamt @ﬂ:yle w}auge
t her eby obt ai ne [0195] A substrate for a hybrid
i nPEERERE WY BRMEE it was produced by coating said resin
[0200]00'1@6}%51&1'5&{&& 1ec?, to an alum num plate (netal plate
41) having at ness of 1.5 mm so that the
t hi cknes&mgfat l@se @mait heprdl was ghtpipqd im g sape BRNSEAS I fgbodiment

t hi I . : ng for 0.1 hours
lidﬁﬁ}fg %é%% %eq%{sj{hggi &Et% B fﬁ%}( J:’b?ggeljd wi th copper
[0201](|C|(C¢ﬁrupdnscﬁrolﬁ>dam@¥é%4)f43) havi ng a thi cknethofkg m and
al um num (ci rcui 0 aving a thicknes
30" pim b el B bt Hes Ao S BIRRY Fi P in ErBodiment

(I Agubiat th@&c&;@%ﬁ Ehaftdd citd)t.foiBiB fﬁneﬁmiltleﬁliv&g_aletﬁ&ytidﬂ]ﬁing.
curing by further heating for hours at 180 degrees

[0202] Ce [ Eables?]
Embodiment Comparison Ex.
Material

10 11 12 13 3 4

: Bisphenol A Type
Epoxy Resin P F 20 20 20 20 20 20

Epoxy Resin

i Phenol Based Curi

Curing enol Based Curing . ¢ ¢ . . .
Agent Agent




[0203]

[0204]

[0205]

[0196] A conbined acryl and epoxy resin of heat- and
UV- curing type (SSR-6300S, nanufactured by San- ei
Kagaku Co.) was applied onto said hybrid integrated
circuit as a white soldgy resist, and a netal base
circuit board whereupon a white film (white film 45)
is forned was obtained. The conposition of the

abowswirenCedivg | el | f ol and®t he bl @ndihg |anBuntls >

ar einghown siia Tablree 3| [@19Y] 1t Enpodi ngnt 141) | m 14

4 1 )

Enboti 'iﬁsuléﬁ%g tHigaetat—base—crpcurt poard showr (im
Figuie $ was ~ produced.cuAs| shown| i @uTabl eu 3,| aCuret|al Cu
hase.&l, 1 ceFtboar d was obt ained | n thd sane | manner as

i n Enbodiureste 10Uppwd | h 4lhe| exmepti @h gf al chlange ijn As

ek IIL%BJHZI;‘E&&IC&&_HR%IE crrcurt—fort- [[0198}
(Enbodi nent 12) In odi nent1 12 the |netlal (bade 1

ci BN t |boar d**8hown iln Figlre 7 Was producdd. As
shove in Table 3, .a netal base cjrcuit| bqard S
ol i ed i%a”t“ﬁléamé“gerre rrgnn By 523 n él%n‘oodi%rrertm?O, wi £'h

+hn V2 + U

the—exeapttonthat—thewhite setdet restSt—wasnot
B Vs | [ 01981™ Enbadient 13) As Shdwn o g D

metal base circuit board was obtained in the sane

manner_as j.n odi nt .10, wi,t he exceptian that
R R S W R Hh R Ry
Q2004 ( PaeRalisSAEhE¥aFPBe3) A nmetal base circuit
board was obtained in the sane manner as i n Enbodi nent

18ithglpachVelgelexcept i on that the circuit foil is solely
copper For[t%gz%]s%grg&ggﬁégin%ﬂh, ﬁqr]alte@ oﬁf)ne é)p%@lt f@il allﬂ?a?@minum

circuit boar ined 1h the sane manner as in

Hobweiered, ledng aRQrhmidirenctx cieqular pertiphaeta sphamei. r G the
R A T e
1Qndifionk2f terhparathre Bil SpfeR Welsifs, iy pedifz 000y RBRE&IAI? aBf) f206 20
Zh%m%%algecl)ed ”%gigx)é%;ncllq %glitage: PCT96hr” in Table 4), and (3) after exposure to the
conditions of temperature 85 degrees Celsius, humidity 85% RH, and DC1000V for 1000
hours (labeled “Withstand Voltage: 85 deg C / 85% * DC1000V * 1000hr” in Table 4), by
immersing the test piece in insulating oil, and applying an AC voltage between the
copper foil and the aluminum plate at room temperature, based upon JIS C2110. For
the measurement device, a TOS-8700, manufactured by Kikusui Electronics Corp., was
used. |
[Insulation Resistance]

For a measurement specimen, the perimeter of the copper foil and the
aluminum foil were etched, and a comb shape and electrodes were left, based upon JIS
C6481, to make a specimen. Then, the insulation resistance was measured for (1} the
initial state, (2) after exposure to the conditions of temperature 121 degrees Celsius,
humidity 100% RH, and 2 atm for 96 hours (labeled “Insulation Resistance: PCT96hr” in
Table 4), and (3) after exposure to the conditions of temperature 85 degrees Celsius,

humidity 85% RH, and DC1000V for 1000 hours (labeled “Insulation Resistance: 85 deg
C/ 85% * DC1000V * 1000hr” in Table 4), by applying a DC voltage of 100 volts between




[0206]

[0207]

[0208]

[0209]

Curing Phenol Based Curing 6 6 6 6 6 6 Agent Agent

-40- Inorganic Crystalline Coarse 55 55 55 55 55 55
Filler Silica Fine 14 14 14 14 14 14 Insul ati ng Lower
Foil Cu Al Cu Cu Cu Cu Layer Side Conposition LED

Side Upper Al Cu Al Al Cu-AAg Coupling Silane Based
Coupling 1 11111 Agent Agent Wite Titanium

D .

e R B Ry e b e bt kg o
ci IFoutht meparethent degic, @h RMAmmwdé:ﬂﬁsivamsst Werpe was used.
\);\ﬁ)lgn netd The results are shown in Table 4. [0204]

[ WEHISEYH Vol t age] For the nmeasurement specimen, the
peri met exs ﬁ@asﬁﬂ@@teﬂ’c@g&ﬁﬁenfs Qhd cu@ﬁﬁdb@lrdﬂﬁr&liﬁéd h@hilh FWBb&Ements
etched, |eavin iameter circular portion as a

s pé@ theush 138 | ghetQ‘i’élPaWOE‘ aarapier AAPH AatFE Was Aeassareigs points,
f Ol grgmtts rt?) Q/\Ireteﬁ Q"Je REAE nd (g)zc)n tﬁé Libit %RM%}:} Werk BRasured.

cond| I ons nper at ur e 1 degrees Cel sius,
hu_r[rTaﬂleMy 100% RH and 2 atmfor 96 hours (I abel ed
"\ ——+—Fabhe—4)Tand (

Comp.
afit er exposieskuemt:D t he condi toi pns. 10f| Benpermatizrie °§"§ o

degrees Cel sius, humidity] 85% RH, and DC1p00V flor 21000 *

hqurs (Tabel ed ['W tihsil and Vol t agen 85 geg| Csb 85%0* 8.0

D(‘loﬁ%andv&t@%og BTt abte 7y [0 TS ST Mgt e 4S5

pilece 1n ins ing al and applving an AC vollitage

bet wedH @ copﬁéi"egF‘%ﬁ‘”’f' angs t he ,al Umi pm pleat € agg 16
rcomten‘peraturepcﬂma\s*embhupon JIS C 2110. For tlhe

asuremeEnt eV Te gy 105 Sliel | 2 EgRAl BTl E8kid3y] 12x102 | 1ixion

Kilkusui El ectropics Corp-t—wasi—used.
Insulation Resistance PCT96hr 2.8x1011 | 8.9x10T | 1.2x101 | 12101 | 58x101® | 6.5x10°
(Units: Qfcm) 85 deg C/85%"
3.8x1010 | 1.6x101 | 2.8x1010 | 2.8x10W | 4.3x10° | 5.2%10°7
DC1000V*1000hy

Between 460 nm 72.0 72,0 56.0 78.0 72.0 72.0

Circuits 525 nm 78.0 78.0 60.0 82.0 78.0 78.0

{Units: %) 620 nm 76.0 760 64.0 80.0 76.0 76.0

Reflectivity | Circuit 460 nm 88.0 90.0 88.0 88.0 78.0 89.0

Foil {and 525 nm 89.0 920 89.0 89.0 82.0 90.0

Mask)
620 nm 84.0 89.0 84.0 84.0 74.0 86.0
(Units: %)

As can be seen from Table 4, the metal base circuit board according to the
present invention has a high reflectivity in the visible light range, and has a high

withstand voltage and insulation resistance.

INDUSTRIAL APPLICABILITY

The metal base circuit board of the present invention is such that a white film
having a high reflectivity is formed on a metal base circuit board surface whereupon an
LED package is mounted, so that while it has a similar structure to a normal printed
circuit board, it further has a light reflecting function. Whereby, reflected light from the

light source can be efficiently provided to the liquid crystal portion even without the use



[0205] [Insul ation Resistance] For a neasurenent

speci nen, the perineter of the copper foil and the
alum num foil were etched, and a conb shape and

el ectrodes were |eft, baged upon JIS C6481, to nmake a
speci nen. Then, the insul‘ation resistance was neasured
for (1) the initial state, (2) after exposure to the
o6 adlexpeois light refm;imshcqur g\ dtiftibnalbigthe pemi@a pEstaps required for

P’%T?EFF%#/ F% P%‘?Frgftg kﬁgﬁ%gdugcgd rs]oo ESET éflﬁ%sn SO 1 q OS (3)
ahd\BriaB RSIIbE: tb CheleRiRent:0id dintet20 e aif cult@63pe FRILEDE 85
degrees Cel sius, humdity 85% RH, and DC1000V f or
1000 hours (Iabeled "I nsul ati on Resistance: 85 deg C
/ 85% * DCL000V * 1000hr" in Table 4), by applying a
DC voltage of 100 volts between -41- the copper foi
and the alum num plate at roomtenperature, based upon
JIS C 6481. For the nmeasurenent device, an R8340A,
manuf actured by Advantest Corp., was used. [0206]
[Reflectivity] As neasurenent specinens, the circuit
boards produced in said Enbodi ments 10 through 13,
and the Conparison Exanples 3 and 4 were used. As
measuring points, tw points, (1) between the
circuits and (2) on the circuit foil (and mask) were
measured. [0207] [Table 4] Conp. Conp. Measurenent
Ex. 10 Ex. 11 Ex. 12 Ex. 13 3 4 Initial 8.0 8.0 8.0
8.0 8.0 8.0 Wthstand Vol tage PCT96hr 7.5 8.5 7.2 7.4
6.5 3.2 (Units: kV) 85 deg C/85% 6.5 7.8 6.0 6.2 6.0
1.6 DC1000V*1000hr Initial 1.340" 2.1x10" 1.6x10"
1.3x10" 1.240" 1.140" Insulation Resistance PCT96hr
2.8x10" 8.9x10" 1.2x10" 1.2x10" 5.8x1010 6.5x10
(Units: Ucm 85 deg ¢/ 85% 3.8x1010 1.6x1011 2.8x1010
2.8x10" 4.3409 5.2401 DC1000Vv*1000hr Between 460 nm
72.0 72.0 56.0 78.0 72.0 72.0 Circuits 525 nm78.0
78.0 60.0 82.0 78.0 78.0



[1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

(]

(Units: %9 620 nm 76.0 76.0 64.0 80.0 76.0 76.0

Reflectivity Grcuit 460 nm838.0 90.0 88.0 88.0 78.0

89.0 Foil (and 525 nm 89.0 92.0 89.0 89.0 82.0 90.0

Mask) 620 run 84.0 89.0 8430 84.0 74.0 86.0 (Units:

% [0208] As can be seen from Table 4, the netal base

circuit board according to the present i nvention has

a high reflectivity in the misgMy e |ight range, and

has a high wthstand voltage and insul ation

resi stance. | NDUSTRI AL APPLI CABILITY [0209] The netal

?ﬁ' & g Csl%ltc}é‘u?t%oar% %nél\'/aitctglelz rlﬁgeel t %}g %g%ec i%/ ﬁ)lagcpvgﬂereina

f OkiA®E iOprodiderdratbp bﬁi&ﬁetﬁllpﬂaﬁ@ﬂk&ou@ﬁ)m thsHatlrigdger, whis ehjpolim is

an LED package is nounted, so that while it has a

si BFqvided atlpaseerLipn of the msWyiwddyehrinted circuit board,

it further has a light reflecting function. Wereby,

reflected light fromthe |[|ight source can be

ef & metdrlpaée)mrpnmpauﬂeadcw@ng teeCliiindluihdragteyizadzn thabhe Fefictivity of

even. W t hou of ., a ve | i 0

ref‘l“%&vthftﬁg ré%tﬂ%d}ﬁ‘f”de%s %ﬁ:e %%é noer o? EHI%m i580% or
%Lb_lafeEfd)rE;Qﬁ manufacturing a liquid crystal backl i ght

can be reduced, so this is efficient, so it is

industrially applicable to the extreme as a netal base

Ci rACI‘HétLI bggé%frg.uf EQErdLa%dln é&:lal%%c[eﬁ}ed% PRt Ak nPRAR8m

circult board, c aracter| zed i n being a netal base

CI walu bf themflettiviestedia white finy foulight having agwivgledgth f 42850 %P nm
n%tog} pl ate through an insulating |layer, and a white

fi AT rgﬁatggl ded at |east on top of the insulating

layer. [2] A nmetal base circuit board according to

Caim1l, characterized in that the ref| chthhF of

s aiomeili bpee FrRYibRopEstacrardiRE toH Rl CRRERTISF ISR it BiF thegpal

nm Okt greater for each.

[3]C0%tlﬂ§]°f%msjlgg§%r Etlsxggar/%l according to Caim1l,

characterlzed |n that the m nimum value of the

reflectivity saj d whit m f WalP '
i A BB oy
Metldler RAGEhs Gh Mothahic B0ET 4h @ngﬂfeﬂm, rgd & eur@gagent Ior said epoxy resin.

characterized in that the thermal conductivity of
said insulating layer is 1 WnK

A metal base circuit board according to Claim 5, characterized in that 70 to 95 mass
portions of said inorganic filler is blended in relative to a total amount of 100 mass

portions for the inorganic filler, epdxy resin, and the curing agent for said epoxy resin.

A metal base circuit board according to Claim 1, characterized in that said insulating

layer contains a bifunctional epoxy resin.

A metal base circuit board according to Claim 7, characterized in that said insulating

layer contains anhydrides or phenols.

A metal base circuit board according to Claim 8, characterized by containing anhydrides

or phenols so as to make the activated hydrogen equivalent weight be 0.8 to 1 times the



[10]

(11]

[12]

[13]

[14]

{15]

[16]

[5] A netal base circuit board according to Caim1l,
characterized in that said insulating I|ayer contains
an inorganic filler, an_gpoxy resin, and a curing
agent for said epoxy resin. [6] A netal base circuit
board according to Caimb5, characterized in that 70
to 95 mass portions of said inorganic filler is
kpeaedvalent weight of vad biburgtiret epoxyameennt of 100 nmss
portions for the inorganic filler, epoxy resin, and
the curing agent for said epoxy resin. [7] A netal
DasQalGadeCiitdit RAAT Acoddif @fodilafh 1 hafak@iifed in thahalddadueing ed
in that said insulating |ayer contains a bifunctiona
dyexspriaEs phto SPRPy xolpwe &f 2 tbageSPérlfrgéaﬁlltr eI LEPEitthg
284,610 5 uh @hd B 10 20
tn%rgrn ﬁjcfgﬂrerltjtgrv ng @‘gﬂ%ﬁ‘# g‘gegagjg r@"’a‘éﬁgﬁ%r s. [9] A netal base
¢iny, eud the Boaesdhared beidg supetiaal, Clugliedh @ scaldidfeact eri zed by
cont ai ni ng anhydrides or phenols so as to nmake the
acti vated hydrogen equi val ent weight be 0.8 to 1 tines
tA@etatAse EPAXYbaRTHEN dihg RICIIR 1 EtardaferiSaliifl tHat falinetitedial
epoxy resin. [10] A netal base circuit bogard according

tpntEngfianiym digxideas ¢ whitsigmen, and §3id Siapiym ietideds rise ype
| Yl ra & Mt PiingPRale w'i_’tﬂ%u%m}ﬁ%}&{&l@é‘ ordilitdHEdigmEet ti ng
resin, the remalnder being an ‘"norganic filler having
tmo types of average graln sizes, of 0.6 to 2.4 m and

S[brﬂgt?l b@%ﬁ c1rc%1?b Shda c&ara%trenzseg gageelﬁg %(rrr]\e %%_s] cpr%!uplgtiarc} w! erem a
Ghirelitly bf iRadtitly BHee hel diguitsarddl@inately, pr&xh&’camtt@i bfk&ﬁbtal IpIate
that said white film contains t|tan| oxi de as
ViR £ &hiF e Providkd atdeastPryor e R e %t i htrom
tifPRetal gidi€ Surface thereof being coated mnth al um num
hydroxi'de or silicon dioxide. [12] A netal base
circuit board characterized by being a netal base

CA rlrlgtlélf l}asebcoar oar gordln to (IB 1H’[ﬁ| %&%ct&flzed Q%%L%E drflgsulatm
"fayers and circul s™ar ferna rovi

aayasemarl is falrtAbs® fromaifetn@al\pivitd @nfainks m llaefst qﬂremhﬂﬂ @Itrr&ht debasd
on top of the |nsulat|ng | ayer th s furthest from
tiFpEn ‘ﬁ’é?“élz‘”ﬁ P¥figs calprymcarRonate Hjaniy °"é ¢ YHRaEg rgectte
according to Caim12, characterized in that said

insulating layer that is furthest fromthe netal
ph metel hasrrirgitihkoagd acresdisg toFaimdi vhergn gt sulatizdeieatpat is

fr [
RN G S s L A AR b L
cxuﬁle thipke, thoaut dceabarent teing cdated @hithialndi2ym Wdrp:gdgorssdiceh dioxide.

insulating layer that is furthest fromthe netal
pl ate contains titaniumdioxide, and said titanium

04 ¥t ORsd Sreuif bakd Rcd MR ro Clhgh BUWFRER sdill @heofinhehigs
coated W th al um num hydroxi de or silicon dioxide,

[tre]mrndr%rdalané saddtigniveydiexidsdarugledrreotha pyrfrce Beepidiens 12,
%E §1§{n§11 Wi, d?o delogl_; GQRtALRe titani um dioxide,
an

titani loxide is rutile type, the surface
thereof bei ng

A metal base circuit board, characterized by being a metal base circuit board wherein are
layered a metal plate, an insulating layer formed on one or both sides of said metal plate,
a circuit formed with a metal foil, and on top of said circuit, a metal of a different type

from that forming said circuit, said circuit being formed from copper foil, and a nickel



(18]

[19]

[20]

[21]

I22]

[23]

[24]

(23]

coated with al um num hydroxide or silicon dioxide.
[16] A netal base circuit board, characterized by
being a metal base circuit board wherein are |ayered
a metal plate, an insul ati*fg | ayer formed on one or
both sides of said netal plate, a circuit formed wth
a netal foil, and on top of said circuit, a netal of a
di fafuﬁ fo%ﬂ al&ﬁ{fﬁﬁm 1£{e95@:ﬁé1§;¥eréd%%}5‘& 0%@}38&181'1 5:Glb @ntlréf‘bid:.ald
circuit being formed fTtom copper and a ni ckel
- 4&®pperdgibr or an al um num | ayer being | ayered on top
of one portion or the entirety of said copper foil.
[17] A netal base circuit board according to Caiml1l6,
Chakvied Bdsk Zie@itibBarti Babrdsiy t6 Cliirh ¢6)icharhderizE DR sfidl GPduit is
alumnum foil, and a nickel |ayer or a copper |ayer is
| aipé*ﬁféhfr% alugyinueg fofed a giskel layar Qs copper Bty axepedsi teppigpne
2l R Olbireef dBliaA L AL chase circui b boar g

ording to Caim 16, characterized in that said

|nsulat|ng | ayer |s mhlte [19] A netal base circuit

cordl rJz d n t.hat the

F o il Fop gl osrd pero Rt e OF e AT Ottt d e
ha%yﬁgnanwavelength of 460 nm 525 nm and 620 nmis
80% or greater for each. [20] A netal base circuit
board according to Claim 18, characterized in that
Sal e\lﬁl ﬁééle @iﬁ'duﬂ@oarh @é/cgfdn{%)tg tﬂuﬂ §6 %Mt&ﬁe@ingﬁ E;e' reﬂae@gvny of
sal te pignent Is her one or both of zinc
oxihe eircamtdmalommrl viisibl¢ Nghehavirganiayatexttio xf 448 nm[ 323 hmpangdeg28 him is
bag% circglé rd according to C ai m 20,
ch&r A EEFS %e? “that the surface of said white
pignment is coated by either "al um num hydroxi de" or
"al um num hydroxi de and silicon d|0X|de"nﬁ£221 A i
nefaretdh hase clgquitbaire 2esgrcting tq £gR 4B Spriderizpdingfiaf gaid insulating
ch . zin
b R S R Sl
VVnﬂ@@mdheswen@@ﬁknﬂnnbbaﬁebase circuit board
according to Caim1l6, characterized in that a white
filmis on top of said insulating,layer and said
Ci AGAkkdl bask 2duitdoira taddor dd@ste Cldith Q0)icharbd@rzed MaR tieh snfadeof said
G aim23, characterized |n that said white film
c oWhis Pigmentis OpiEdbY Siher TR BY HPGLS S, alB?“r&lmq‘?:Y“lede and
OXLifl&n ddsig@d» White pignent. [25] A netal base circuit
board according to Caim 24, characterized in that
said white -46- pignent is coated by either "al um num
gl)/%; IOX Il gase cn:cult boarld accorﬂght% %ﬁa%?ﬁ 19 %Qc%r?zleé }r-GRA the thermal

conductivity of said insulating layer is 0.5 W/mK or greater and 4.0 W/mK or less.

A metal base circuit board according to Claim 16, characterized in that a white film is on

top of said insulating layer and said circuit.

A metal base circuit board according to Claim 23, characterized in that said white film

contains a rutile type titanjum dioxide, or zinc oxide, as a white pigment.

A metal base circuit board according to Claim 24, characterized in that said white



[26] An LED nodul e having a netal base circuit
according to C aiml16.

-46-

pigment is coated by either “aluminum hydroxide” or “aluminum hydroxide and silicon

dioxide”.

(26] An LED module having a metal base circuit according to Claim 16.



